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1. /Df7- V**i/y- 1 OgSftT*3b^T> P4, P3, P2, PI, P 

r , P2' , P3* > P4* <fct)fts»*^affn«ffl«©7 5/tt«SA\ 
* ©e« k ^stcsffi-r §75/ ass 2: b aft « 30S7 5 j mimx-mm s n 

2. sssfctf, fuf-7— e**isy-i timLrmzyurT— mm& 

&m/%rzimfeoyu^7-Wz^T-7u7-7~--£**isy-\ tit 

y- i ossfto 

3. 7nf 7— 1 ©gUttT&oT, ^Df7- 1 O 
JSttaWftrsywaHW, 7nr7— t?**^- 1 ttflo-fey y^of7-«? 

lfl**J©raft©}gtt»ffi7 3 / •9»TWIlShT^*«S#. 

4. ty^nf7- tfisaaw, sthnvtryni, ^yyffl^ih n- 
lKbuy^x a- 1 mmu r^^y-fy^mm^m 

tec lffl«SJ<k!j&S8Mp53!tfttS, ff^OfSB 3 fE«<D^Htto 

5. 7*Of7- tf**S/>- 1 ©fg14g|5fi©P 4, P3, P2, PK PI' , 

P2' , P3' , P4* mr^ymmmtiK Tie: 

£, S3 El Ei EiJ. Ezi fei E4-L 

Val- Ser- Ala- Arg Met- Ala- Pro- Glu 

Met- Thr- Gly- Arg Thr- Gly- His- Gly 

Phe- Thr- Phe- Arg Ser- Ala- Arg- Leu 

lie- Ala- Gly- Arg ser- Leu- Asn- Pro 
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Ala- Met- Ser- Arg 

Ser- Val- Ala- Arg 

lie- Leu- Ser- Arg 

Piie- Arg- lie- Leu 

Ala- lie- Pro- Met 

Glu- Lya- Ala- Trp 

Leu- Leu- Ser- Ala 
lie- Thr- Leu- Leu 
Phe- Met- Pro- Leu 

Met- Thr- Gly- Arg 



Met- Ser- Leu- Ser 

Thr- Leu- Leu- Val 

Arg- Thr- Ser- Leu 

Ser- Arg- Arg- Thr 

Ser- lie- Pro- Pro 

Ser- Lys- Tyr- Gin 

Leu- Val- Glu- Thr 
Ser- Ala- Leu- Val 
Ser- Thr- Glu- Val 

Thr- Gly- His- Gly. 



fro 

6. ■7af-7—tf**iyy- 1 Ctiftt'feoT, ynf7- 1 © 

7. ^A6nft^of7-W i7X^-fe\ Axy->yG s CliXf7- 
•if, l-ayk*y, A'^WX *5<ktfXaH^ IXaH?, XIaH^\ XIIaH?, 

vniaH?, v m?s ftmtfuT-jyz, vvyyy, ^hvyyy&v 

8. '>&< tfe lf@A^>Xf-^yT$ 1 «3{@ : &L<tt^tlJ-X±©75/^#tf 

w&\tt%®®m-zftK*ywv.-v&r>T, m\mt>\ ^v^uy^v^-n 



1 0. ^'jxfU^^iJn-^t^^^lt^^tS^So^ 
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1 1. ~>Xrf >JfyW*V/^K*K35«O^T*#«E^«|||«0«Hl 032 
1 2. 3Mff4#ftL4i/^>^7 L i'>'aai*^tr«t5fc^>'/^K*affcS*. IS 

1 OlStcO^ffio 

i3. #yx^-u>^ij3-/i/*ti^s-e-*aMii[*«, *ywm<omwm*sm. 
1 5. tt<Di/7.T*ym s *m**&$\czv/w**mtttzn#<ovm 

1 2f3tc©73)*= 

1 6. ^Ux^by^ij3-M'M< 4:t2fflO*y/<^KKj6tt»»*^tr 

ii^cdishi ota«o^ffio 

17. #iJi^yij3-M2 0 0~1 0, 0 0 0©^?«T-SSW*©I5 
HI 0bS«O73)So 

1 8. fm<D$yj^mi??u7-7— \2^yy- lT&umommi ote« 

1 9. fmnzy^vm^uTT-v^isy-in^mfo-zh-oT, mtm 

P4, P 3, P 2, PI, P 1' , P 2' , P3' te^tfP 4' 

2 o . fmn* y>W9h\ fuy-r-^^yy- 1 ofitt*ffio*ft < t 
i75/tii*^nf7-^>y- 1 wo-tr'j yfu^r— mmmco 
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21. mm<Dzy>^m\ yuy-r— £**yy-\<Dftmm<D?,m-£tz& 
2 2. fct, i vaas^-rs^K^ftfa^o-rT-^**^ 

2 3. 7U7-T— V**i/Z/-\<DT*.;mm*tStS, fafr—e^zsy 

-KD^mznr&mfoT'&iT, P4, P3 S P2, pk pr , P2* , 
P3' *5i;o"P4' «k»)&«»^C)atftiaffliior5/'»?ss*<, *©tt«t 

2 4. £Sf**^ ^af7-ms/>- 1 kJttSLT*a*yox7-- tfWS 
43J;r>VSfca#S07 B DT7--tr'fc-3^TyD-r7--tr^*^y- 1 t 

2 5. fuf-T— »**S/>-10H»StlfcjeS#T?*oT, 7Df7- If* 
1 ©gttg|5f4©75/^S^7 B af-7— tf**S/^- 1 EMO-fe'J ^ 

2 6. -feUV^Df 7— t?Pfi*#W, Shn^lfyilK ^^yy«H?IK a 
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2 7. 7Df7- tf*+~»- 1 ©gttg|5{S<OP 4, P3, P2, PI, PI' 

, P2* , P3' fcitfP^ ttOTSyWBW, T8B: 

£4 E3 E2 £, £,1 E2L 2*L P+l 

Val- Ser- Ala- Arg Met- Ala- Pro- Glu 

Met- Thr- Gly- Arg Thr- Gly- His- Gly 

Phe- Thr- Phe- Arg Ser- Ala- Arg- Leu 

lie- Ala- Gly- Arg Ser- Leu- Asn- Pro 

Ala- Met- Ser- Arg Met- Ser- Leu- Ser 

Ser- Val- Ala- Arg Thr- Leu- Leu- Val 

lie- Leu- Ser- Arg Arg- Thr- Ser- Leu 

Phe- Arg- lie- Leu ser- Arg- Arg- Thr 

Ala- lie- Pro- Met Ser- lie- Pro- Pro 

Glu- Lys- Ala- Trp Ser- Lys- Tyr- Gin 

Leu- Leu- Ser- Ala Leu- Val- Glu- Thr 

lie- Thr- Leu- Leu Ser- Ala- Leu- Val 

Phe- Met- Pro- Leu Ser- Thr- Glu- Val 

Met- Thr- Gly- Arg Thr- Gly- His- Gly 

*y>v; r m*y7sT-j >mm t «s^s«* c t&ztm&omm 2 5 mmm 



2 8. 7V7-T— tf**"»-l©««fSnfcSSftT»«oT, ^af7-S* 

2 9. 5-%.t>tlfc-fUT7—**i>\ X-5X2— If, Af/i'yG, CliXf7 
~tf, hnyifX A'J^WX fc-fctfXaBHP, IXaH?, XIaH?, XXIaS? 
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3 0. Tiao-«§«BS: 

Ri-S-P EG-S-R2 

3 1. Ri*J:tfRi^ *tlf f tia4lC, »6~»1. 0 0 0ffl<OT5y»%«- 

32. #'Jlfl/y^Jn-M2 0 0~1 0, 0 0 0®#?»T£-5tM<©f55 

3 3. RifeJ:t5R2^— ea&a«[*OKH3 OE*«Dft^KU. 

3 4. Ri*W&^nV?>a«T?&9, Rz AWE ?n t±> b«T*S»*OWH 

3 0aB*O{t^» o 

35. te<cms*jS5£: 

Ri- (S-P E G-S-Rz) „ 
K*, Ri*J:tfRil4, *n*ft»4lc, 75yMEWM5?>, Sli, Rife 
JttfR 2 0*tl^tlOS/Xr-Y >3SS©^*»T?* PEG 'Jifl/>^' 

36. *iJifl/yjfij3-M2 0 0~1 0, 0 0 0©^*T$SW*cO|E 

3 7. Ri*J:tfRiffH|-***||#©|liH3 5E«©{fcS». 

3 8. R^We^ntfi/ailT-aDD, Ri^^Dfy bf*T'^5fS*©l5H 

3 7iH«©ft£ft. 

3 9. II^Ol6HlSB«©yn-r7-Hf*^>'y-l©^#;^3-FLTt/^ 
DNAIB^iJo 
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4 o. imomm2mm(D7tiT-7— 1 ©ggttfcn-FLTvs 

DNAIE^Jc 

4 1. W^OlEH4B2«€>7 c Dr7-^+>'>'-l^M^3-KLT0^ 

4 2. M*©IBH5ISic©7 P nx7-^*->y-l©S^^3-FLT^S 
DNASS?iJo 

4 3. tm<Dmm8Em<D*?l77a7-7-~ t££3-FLT^5DNAK?IJo 
4 4. ^iJ^±|^^n?#5Jift:t, W*©i5Hlf2«<oynx7— t?**->y 

- 1 ©£S{*fc&£ty8&J*WiBJS». 

45. m&±tff&%tm&m#t. m»<omm2sm<oyuT7— s**^ 
- 1 o«flf*fc*dtrltW*fl«a««. 

4 6. **J¥±W8*ftft*Sf*fc, »#©«H4E*©^cir7— 
- 1 ©SJif*fc*#«r^J¥«!&S»„ 

4 7. aefiJ^-httSSftfcSSttfc, »*OlEH5lB«oynx7— tf**-» 

- 1 ©Sgftfc*#ttg8J^«SUS14j. 

4 8. «Hf**>7<*K*H3W-*£Src*-3T, 

SEDNA«rja«&1g±*1?SSSS-B:aaiBk : 

4 9. ©*V/^Jt*<, P4> P3, P2, PK PI' s P2' , P3' 

, P4' J:0a*Wfr6atfti*ffiBO75/»9S*», ^©ttltfc^fcfcft 
f S75/ll?SSi:ttfift*^7 5 y»SST«««tlTl,^ P N - 1 ©gg 
«#©WB4 8iB«©£8#. 

5 0. SSfHSSiWfctk fD+t- fe\ tPA, IXH?. XH?, 7°nf-^> 

c , ^WH?fc .j: tf e g p m k * >r v «k 5 a 5gtf tis»-o * 



0) 
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5 1. £gf«g£8J8ff*n**-- tf07 5/*4gBffM-pa6S, lf*OlSH5 0 

5 2. S$f*££«Ktf, ^n^f— go® 1-13 5#*fctt£ 1 ~8 7#7 
3/»*dtr7 r 5/5taillKM-e**ll*0«H5 1IB«©^?£„ 
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apffifcHft-rscfctm-rs. *«m3i4$&, ->xf-Y>m &*^fc«*c?gs 
asi#*»*tf&g-e;fc*. WfcSBaoa:, tu>7pf7- s^tf*** 

&«&^KS-rs:/PT7--tfT&3. tU^af7- if - 7r5'J-fcH 
@b/c(Scott,R.W.et al.J Biol Chem (1983) 58: 1043910444) „ Ctlti42kd(+ 

m 
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;b**-;HXf;b^Y^ h^'x^K AoTM^SWS (Eaton, D.L.et al.J Ce 
11 Biol (1983) 123: 128) 0 :/&PN-Hi,$4007 3 / Kfr^&S^ajtT, 

fej:^ 10% i&if*{i:c'<<i^b>b^Sb*v^c46, ISSifflJK©* 

©ffittft&P^ISfrf 5(Eaton,D.L.et al.J Biol Chem(1984)259:6241) 0 PN-1 

*#gBfrg5>«. WWOHIJK CH«EO*H1WIF»5,87,0891*) fcfc^T, PN-1© 

t^-i©?^**:S< ioT^n^-r— tfOWSttfeSe*6 

n*OT»ttav^k#Aft. «*fcf, a-l-iaM;7S^cc^Tll#©f±1i^ 

*stu fogs, ^«nr?e«Kfliffl"e**pr(fitt*t,osaift*fffc(ii.c 

ourthey et al . ,Nature(1985)313: 149-151) 0 PN-lti\ ffl^^fcH^tlS t V"5 
* if n r 7— OEtfH? * SPM-lgSttfcSBtr 3 C t % njt£ t 

— watt* itf 2 #w££a«D£R*#*fca« Lfc£sf**«# u * 
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7=75 /greets, aMft«FS«^«ssssB«K«}:oT«iisns. *f£B£tc 

PN-iO}gtt«ffi^SBSSn*j«-!»«lS!«JW*:f:JIHHLT 

«Wkp»-i*»^s-a:ftB»^gas*aBaf*ci:*^tt. is, hsl 
*^tcfcvT«, is!, iis, mm, ivs, ^o-r^TSfeav-rn^o 

*^OSBftgW«, t^cPN-lS^ftfcfc^T, #lT'^!tSt2ti§£ 
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fti2®MS&§W«, PN-lOffittSPffi*, flSOSJfcoKSH?, #£L<«flH© 

iguft <o «k ^ ftss»*ffi«-r set-?**, 
set, syomg&gm, ^gte^LTPEcftr*. tftb^^uif 

BUoMEftStttt, s-f, se»cKga*o*iiio**»ffi»«:s/X7 l -i'ya 

BU vwm. i wti, s a« t sjsf & 2 t opEc^#t?is^ t 
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CSS. 

^mmmowmt, ^vmBmm^zt, ssfw^nxr— ewstt 

ffi£rlc£t), ->^r-Cy-PEGfbSaS*^«^«}SttSr*5i:tftlxK, ©£S 
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3-;l/£S6HfclS^S-&S;fc«>K, Ifii^^Wy«^7?;k dmf 

m 2 it, PN-i/3 on-xv >y«wofiasEPjfc*ti^6»*asnfc75y 

03tt, X|»Bft*K±t)^SnfePM-1033fc7C^O«ieBI'X?a&<5o 

iBi^fe a 75/ mmm<D ± aa^ y ? * x ao * * 0 - 

-hfctt*ft^ft^*W*6*lT^*(ffil*.tf, A.B,&H)(Engh, etal.,1990 
Protein Engin. 3(6) :469-477) 0 

BHtt, *«WK^*^ffiTHjSStlfc->Xr-l'V-PE(HtP»-lgS(*: (N99C 
;N140C) *^tyfi*S«tU-vr;l/0}S1t (a^Hfl) <fcoTffit£ 
nfcPEGfkPN-lSSf* (N99C;N140C) £#t?KJS$^>:/;l/CDjgtt OH^O-LS 
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s*ai/>j4^»{4««T*s„ *wffl»?ffli/^n«ffligtt, 1#£©«©*;& 

A. SI 

6ft, ^ft^'ftEll fc2tC^SnfePN-lai:PH-liS*1llJSK-rSDllA03K>l:* 

^PN-IIfciy'PN-IIIfcESIJ^n^SCKnauer.D.J. et al.J Biol Chem (1982) 
257:15098-15104),, Cine t b uy\Z y®|5I*H?T'^5*\ CO^Df7-tf 

rSESttj, rgeHSa#JfcJ:tfr*^5Sejf:v^fflffi«r, *WNI»T»I4S 

»E*»J£ilf. #£Wfc<fc*£§!!«fcggKtt, (l)**©75ygtSB?iJ©*© 
HH«±©7 5 7 »*, 7cOMa«{c#ffi-r 5 7 5 7 »i:»igftSHH«±©7 
3/»-eH*r*c fc, *±tf/Sfett(2)**OEf»JKHB«±073/K* 

tf /£ fcti (3) #*©EJIJ Z HBtt±©7 5 7 * c t , fe<k tf / 
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fc7 3/KKJ:SH»fi, Pi, P2> P3, P4©SPffiOi,^-rn*\ 6±tf/SfcttPi 
\ p 2 'feSvttP3\ Pi'^fiOV^f^frT-fTfrftSSo :/nx7— 1 

#5tO^% ffi©fc?3:L^:/n-r7-- tr*^» 1 ggfrti, flRtf, 

• e*±tf/35fcttfl!lO-bU >:7a-r7---t£*ffl#f 7°nx7- 
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r«j, rfflsgig«j, rffl^ft^itaHaflajfesu^rigiiiifijti, iHfr?>B£ 
m ?tift«t Mil l rd^nmmt %> m o , c n a ©jaBt^fts t © t -r « 

r»»S J * « ^ fi r«S! L j i: ^ 5 fflEtt, a**© * £ ©ttH-pfiilfc 

fejPN-itti, t h*©ffl©w?Li*©^ct'©7c©a»«-«i»*fiF-rs«sK* 

SA/e^a^PN-lfcV^. gflfc r»»LfcJPN-ltt, ^U35/KHS©«fc54PN 

*K©-»36^Sftt«g^Lfct©*dCr. rnffl!Lfejfc^5©tt, ¥lc, 31$ 
$a^fc©T**tf, n-ita-FtsmiB, mtf, dna^ c dna7^7"5"J- 
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fc^ft^WSttJOf -P^i h • (Benito Casu)K:8IBfc:i£'Se>ftTfe$ , 



A 7^ — > ala 

C ->Xf^> cys 

D 7X^7^1 asp 

E ?/I/*3V» gin 

F 7x^;b75-> phe 
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G?Vi/> gly 

H tXf-^> his 

I -iVu^i/y He 

K lys 

L Uji/y leu 

M met 

N 7X^7^> asn 

P 3/n'J;/ pro 

Q ?7l/£5> gin 

R 7)l¥-> arg 

S-feUV ser 

T XUtiV thr 

V/VJ> val 

» h'jyh77> trp 

Y 3-ais> tyr 

NHs + 

I 

"00C-C-R 
I 



2.7j<igg 
4.7?§ffi 

5. $14 (*«fctf75 F) 
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7 = 

W4 S, T, C, Y, D, H, E, Q, R, H, K 
3»ft G, A, V, U U M, F, W s P 

7 5 y »*Wtt*»i Wtt**ft* a ©« r r jaufc *. 

So 

*T'fcS£tt«ig©SE{cftBL«k?i:-f5 0 

StiSftfe, c©^*^tr^7*F*Vk»JStf>&Si:#, co^fKtftS 
**ve *i©?ss©i^?*»Eif« k *46 s t , #«-r S © & Lftt^ fc© fc * 9 

% ('>&<fct>25%g;S) OfcOtf, ^aWpHTT'#«LT^«ttTS5o ff 
W*fe©ft©"P, *«WffWK***tlfc7 , 5y»fcO^TI4, BotDtH? 
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%att/#B&re : 7;l^X 'J 

«<£?fc 3- F 2ftfc7 5 7 Hfc*f-f £ffi©7 5 7 *■& t. £ fe, #»E©«3 

75/»*^*»S. /S-77-V(/J-ala), *3l^tt, 3-7577°n 

, •9-;l/3~»(Sar), *}l-7-y(0m), 1/ Y)W > (Cit), t-W77-V(t- 
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BuA), t-^;I/^Ui/^(t-BuG), N-^;WVP'rS/y(N-MeIle), 7i^^W" 
U~»(Phg), feitfS/^D'N+S/^r^^yCCha), /yl/D-f^CNle), 
T-Y^(Cya), &£tf^:*->X;l/**>'F(MS0)„ C ft £> (i £ fdSiLL It 

Saril/3-ala(*, *tt/#MS//.hS! I 

t-BuA, t-BuG, N-Melle, BlefeitfChatt, *tt/3Wtt^*a!/3BS#« : 
CyatelEtt ; 

cit, T-fe^HysfecfcrfMSoa, ^tt/ffitt/^s/^SR ; 

- KT'$ 5 ^«ffi<E>#ffiT? 3 - F S ft fc7 5 / »© L llfc «k tf D 

73/i££:LTS#2ftSo 

84&**:ff-75/i6tt, **SKJ:oT*tt^Wtt//J^!(/J-alB, T&to 
53-7 3 4-7 3/ggggK fcawi^SJ (flUof^T) EftM 

■3ft. *^<ostfnft#gij©«§«^*-rft^cfc^T, 75y*«fc*;i/# 

tf£ftftfc®T*£5tf, EW±JMIJ6±-efe*Bate*HHtt*Wt\ -tr'J^nf 
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, -r-ejcSATsasasiWiPfiiitH^ffittftbT, aawftSffct 

aWNC*flST»**©T*«. «*fcf, WllffittO*X'ir-F*lltt***J:3 
fcMFKKJSLT, 7 7 tr 2~Wfu h a y \£y% H©HaabT^5»JRWK 

o#JHifcfev^T«fc:fta. •fey^ofT- trim *;V£y&ffiwi£iI©ft 
s/KtiPu ft, Psftif^BfarnSo ffffl«ffi^6*«o»iRiic)tti*K-3tiT 

, 75/»ttPr, Pi", Pi'fcHfcPftfft*. PiSSti, ElS' , WKI8£«i 

«©a* t iii b«fc s aaiw^a ^7-<oawa^*^ tsh 

7 p P-r7~lf*+'»' 1 (PN-l) {4-fe;Hfy7r5'J— ©— MTfeSo PN-Hi 
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KftipLT, ^ttfcKSfS,, fit, PN-lfc7Pr7-^©fM^f*«ffiJSgEffi 

PM- 1 tt«aWK t , MBWK fejft h n v t (AT- 1 1 1) fc*«fc J: < <KT 
AT-IIItt, ±Klfil«O«jfilffl±j«»-ea68 0 MfipfT'OhD>lfV©AT-III(c:J: 

WMtStA^iDlitS. 'v<Uy«*jHi*or«f3WJi:LT, 
fil^SSOtt, AT-IIIO}gtt*ffi3tT«fc«>T36«o AT-IIIim P»-UCfcK^ 

Pl-ltt, *<O^AT-IIIfcfiS«:oT^«o AT-IIIfcfctSoT, PN-1 

<D?c!lSW&ffi*H?TfeSo PN-l&Mg^Wjift«£llte-e-fs ±tc 

fcSSfcUBSa^fS^fcLT, FN- ltfiGBttfc:#ft LTi^S c kffihtpofc 

PN-l^-bU y^nry-Hf^ES-raft^W^tt. «fiH?-X(Bleth.J.G.) 
(Bull. Euro. Physiopath. Resp. (1980) 16: 183-195)tCj;oTBJB^$tl, X3-y 
r-£(Scott et al.)(J. Biol. Chem. (1985)260:7029-7034)fC J;-3T$gS£ftfc 

n§ 0 -ftWKtt, #Jgoynr7— efcHtfH^OSSKBBtT, K ass Off 
AM xlO 5 ll-'S- 1 W±T*tlHf*fea¥W{C{i«B^fc#*6nS(Travis and Sa 



(26) 
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lveson Ann. Rev, Biochem. (1983) 52 : 655-709) 0 Kass f &t>^:§c£Sgg/£iSC« 

OSa^ttKMBft^nxT-ifRlM^OKlStt, 1 xlO 7 M-' S- 1 J-X±©3gS 

PN-lOlftflJi (gfcfl) 

mi tzic^n^n, PN-iotPN-i/s©75y»SB?ij*^-ro a^t/s^a, 

PN-laOarg3io frlPN-l j8 THithnio -glyan KilgiStlT^SfctStfg&So P 

N- i©KJ£#4>8Mi©IB?iJ*, trt h a y if y 1 114 ffoffiO-t;l/ if y<D13?iJ fc it$$ 

LT^Sfc, 7;l/4 i ->345 (PN-ljST'«346) #aE*4>g|5firf Tp.j g|5 
fiT'SStftlllJ^nSo rp,j Uit (PN-laT*(i345#@©, PN-1 jS T*tt346#g 

■<VV>2ir>\zTfr¥=.y<0\m (rp ijJSg) -ettKI-SlJttfctfJfcfiMFrs. 

J-X±OCi:ta^T, EI 1 t2<D^n^tlfc^tlfcPN-lai:PN-l)3©IB?lJ 
£#HB-f3i:, rp ugRfifi, PN-laT-«:346ff gO-trD >\ PN-lj8t?»347#i© 

ts. costtik^jBifti^ffloj&x^-K^itiec-r. saa»»jstt{±, l 



(27) 



9- 5 0 4 1 7 4 



*^*fer3|BWnft**tr. TP ,j5gg PI-laW4345»IO, PN-ljS 

T-«346#@cD7;i^-y) awro^r-*oams^#^yncj:oT 

SHKSftS. (/nf7- t?E«fcSfiMFH?©) rRfcjasffijfcffiB-rsfc, 7°n 

^ < ©3^ga«©7 5 / »E?iJ, S^BWftfe J:tf4fl5SeflWStt*«»l6nT* D 

fc*S. #f8Rli#5«\ c©£q!ic£gU »iattft*j*^ *©ffitt»ffi%, 
T, *#£©g S«© 7°n r 7— tf ffi*JS1t*SE A ZCt&TH*Z1£Z5b*tjUt 

Itttt^^Tl^OT; *«W035rjStc<toT, -£©i§3!WiR»£fT5Cfc 
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ffi, y#>K\ «*®ffi«^«vHi^?T'$s 0 ) H-©ga«©S^ii£ 

Sffl^^sy-yyfiHtftH^ (upa) -77X$ycDi/ 
«K»?f LTff < feat, aifirtois^*«r±-eiiPA-^ , 5X5 



mmmmOim^, ll^lfflJSiig^T^COssowski and Reich, 1983; Hea 
ring, et al. ,1988), *S«ktf, ffl£ft£K^£££K@K(Gei3nan. et al.,1 



(29) 
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986; Mignatti, et al. .1986: Reich, et al., 1988: Cajot, et al.,1990)T*^ 

Sa©ftHft©tiif)DfCj:t^JLT, uPAROMA^tii&a-rSCOssowski, 1988; Hearing, 
et al.,1988)„ uPA^^X = >OSeS4M»}Stt*S6lf SHJS^SfC 
©#W J P»Slt©««*l»*f, ^SlE*l»±"r*0*atfTl^OT*53. Nltt 

c, *n**-- tf*^n+±— tfu-tr*- (upar) tms.ftm+&<D%mf& 

n <> ^-r t •> n*-*— &fc J: tf 5 y*H#r*IBa 

So 

9 a a % tz & ic , u pa t upara^oiis t k « v^r 

S/cf cf3;L^^SfiJ^li^fc„ COteUt J; ,T, *fgHJ3A\ uPAOuPAR'x©^ 

uPAOHr^^-tS^IHWi, 75/*Wit (ATF) <0135#@©S»(CfiM 
LT^S„ l©S« (-r&tJ-S, ATF) (i, i«^Sfo2j*fcoTuPARfc|g£L ( 
Kd«0.lA^ InM) , M-a-^)KuPACDuPAR^\©g^|51ih-rS„ 

PH-ifi, ^yfhn (in vitro) Tf, H*«Mc^$n5«^SK©^IS 
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uPAtPN-l<D75 7*«M- (ATF-PNl) tktStsS-t^W&Zm 

Pi, Pz, P 3 , Pi&SWitPi', p 2 \ P 3 \ Pi'gMS£97 5/$£gg|LT 
^M-TScl $e.K#MWK{±, *5EWfi, Tp,j g|?{icD7;l/^'r.>' 

^ar7-HfK^«SftoftlB*S»*Srt,oPll-i«Pli*:«rli!ie-r5i:i:^Cr 0 
#f8Wfca^5SU©PN-lgg{*;y;]/-7fctt, PH-lKK^T-fey Vfxif-T— t? 

*H*-raffi**^fi/^PH-iss#*^sns. *«woPM-i^a#tt. ^n+7 

-tr\ 7r^?-Xa^7X5X J&'J^'fX 77£#-XIIa, 7r*#-XIa 
, tpA, 17X^-1?, *r7i/X 3>h^7^V*H<D-tr'J 

t, MAUkftlCfcoT, X7X^- lf<?)J;5S:-fe'JyyDf7- tf*E*U *\ 
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«Stt*S£-r*fc*K:«BStfS c SMARTS tfrfe>J:/7 , nT7- 

So 

p n - i ga<»-sttsgffig)«iff 

ttasfc ^sns-bu v/ut-t— mmnmmcmm^m^R 

l£t. CVBWcomfoW&mtLT, 7M^y(aT'tt3 4 5ft /5T-&3 4 
6ft) *VVn>ri/yTESI;£ftT^3#{b£fcNCY2 0 1 0W6h5 ( 
R 3 4 5 I) . COR 3 4 5 1 £B# («]•&, ^yp^->ytfPN- 1 a ©3 4 
5ffi©7;l/^->;?:gg&LT^£) yft^ftLJ:? t#ftL£ t^£, 

#R«Khn>l£>|fi«g14*£oT^S. R«MC % CONCY20 1 Oggft 

N C Y 2 0 1 OOgfflt -by V^nrT— tf*H»T*^nr7— BIB«b 
ft (*fgBJ3© p N - 1 SftftOi 3 4) TOffiSfiWt^OWK ok D 

s) T*£»3, (Bieth, J.G., Bull. Euro. Phvsiopath. Resp. (1980) 16:183-19 
5) Kffifc^tU Scott?) ( J. Biol. Chem. (1985) 260:7029-7034) t«fc!5$6@- 



(32) 
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H£«/nf7- lf-H**HKJS©k.- ftfixi 0 5 M-' S- 1 IX 
±T?&ftH:, 4Si^WfC#3»T?$.Si:3|^?,n ( TravisfcSalveson, Ann. Rev. 
Biochem. . (1983) 52:655-709) , C<D%mt&8S&<DM8ii*fctitZfetb*. 

7— t?-HSfc«KfStt, l x l o 7 M-> S-> UJbkv^*54«^aSJS8re 

LfrU #5gB£<DR3 4 5 I *;l/lfVfcO^T©*r«&£*J¥Wffitt 
s BPS, X7^^-Hf*IB*^S?-0^*IHaft«Tfil«^S0*T?ft< % S 

S-fflEf;: J: S WT5 K SMr jll^ IB sn*fl&©H*r S A n ^lioMTT\ c 
0^<y>flMt^*OJ:«, **«HOIHWkynT*y'J*>JRtt, x^x 

5 
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tffc&irf R 3 4 5 I £g#©IB«»£tt, y©#STT« 

ttT;V*=>'«S*/'SU>'OJ:54*«tt»*"eWIUft rp,j gaffed *\ 
«. fiM**Cfctf***#«tt»Stt, G, A, V, L, I, M, F&t/W 

Kfc LTffrBU Bfc'vK'J y&tWS'J >l»#4TT'i:©X7X^-t 

*H»r*«A*«** < ±#*s p n— i 

«»f>K«i#* fts p n— i si^^to. 'vrty 
^jK-rsfefefcffiffl-rsct^-etscfcttHKiE^enTi^. pn- ik 

J: 5 PI* * ft * * a t*f> 7"^ X 5 y <D «k 5 &{ffi£> 7 o r 7 - -if* W S U v 
fro 



(34) 
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mmhtz trj s**-r5fi!iogis-pgttsi5ffi^iiasn*o 
pn-1 «mpn-i aomyu, &%miRzfm2icm-zft%o m 

WYuvWWtoto?UTT— Bfc»bTPN-l*^k-r*. A r g 34s £ 
I 1 e£g*5<l£: (R 3 4 5 I) T\ PN-1 tfi7X*-(?Olk:fi!ff4I 

gtgfcu cnt«topN-io^}Sfl:****ci:ttRr(iB-e*oft. #5sb 

tfiStt**TU C(0S§tt«7C©P N- 1 OigttittSmWfcSftSC fcfcwf. 

^ < ©auft tens <Dfsm^ zntztztb, ssKsuoggf* t st 

ii-rsct^T'tsT$5 5o cnfcigabr, Pi&tf Pi* apffioB^-^nsj 

c © .t 7 &gg#*si3g-r a i o©^a, sffissorcto o ©iwftsss* 
^t?i7*, ^^zmMtimmicmzmmT'i-oofflmmmu -n 

j S*#-rscf:fcBBbT, ^-ctc^ffi-rsaSfciaiWfcSfHbfcHSTIlgl 
"»bfc#ffiOt/^n^*flSO«S5ttO««i:ffl^i-Tffiffl-r*c: fcT-fe57 D *H3 

sscta, 4i:fcsa^gtt*fli«bsgit«c:fct»*s 0 fS'mmi^ir^ 
SH§-ragg#*ji#f «£«>©, as©*- rs&tf^sBSi*a*r*c 
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S: (l) tPA, ^n*^-- tf, Rtf/XttfflOHJBWK*IB»r*ci:li:H 

-rs^Kwtift^gtt ; (2) i7x*- mtmmrzctKwrsmtmtt 

i^fitt; X««t>ffilfcH; (3) x5X£— trfcfBfrfSiifcfcllgf S^Kfity;: 
tt, x5X*-tf*H»«-*PN-lSW«!*«3frr*ci:«tBr«i?a59, Wic 

*nsffi<o^si*^sij-rs c t actress 
2 t^-r 0 
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NCY 




1 


NCY2000 


CHO PN-1 


2 


NCY2001 


PlAla 


3 


NCY2002 


PiArg (WT) 


4 


KCY2003 


PlAsn 


5 


NCY2004 


PlAap 


6 


NCY2005 


Picys 


7 


NCY2006 


PlGln 


8 


HCY2007 


PIGlU 


9 


NCY2008 


PlGly 


10 


NCY2009 


PIKis 


11 


NCY2010 


Pllle 


12 


NCT2011 


PILau 


13 


NCY2012 


PlLya 


14 


NCY2013 


PIMst 


15 


NCY2014 


PIPhe 


16 


HCY2015 


PIPro 


17 


HCY2016 


PISer 


18 


NCY2017 


PlThr 


19 


KCY2018 


PlTrp 


20 


NCY2019 


FITyr 


21 


NCY2020 


PIVal 


22 


KCY2021 


P2Ala (WT) 


23 


NCY2022 


P2Arg 


24 


KCY2023 


P2Asn 


25 


NCY2024 


F2Aap 


26 


NCY2025 


P2Cys 


27 


NCY202 6 


P2Gln 


28 


NCY2027 


P2Glu 


29 


NCY2028 


P2Gly 


30 


NCY2029 


P2His 


31 


NCY2030 


P2Ile 


32 


NCY2031 


P2Leu 


33 


NCY2032 


P2Lys 


34 


NCY2033 


P2Met 


35 


HCY2034 


P2Phe 


36 


NCY2035 


P2Pro 


37 


NCY2036 


P2Ser 


38 


NCY2037 


P2Thr 


39 


NCY2038 


P2Trp 


40 


NCY2039 


P2Tyr 


41 


HCY2040 


P2Val 


42 


NCY2041 


P3Ala 


43 


KCY2042 


P3Arg 


44 


KCY2043 


P3Asn 


45 


KCY2044 


P3Asp 


46 


NCY2045 


P3Cya 


47 


NCY2046 


P3G1I1 



TT AX LIAR — SSPP 
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3- K#-! 


% NCY 




48 


NCY2047 


P3G1U 


49 


NCY2048 


P3Gly 


50 


NC72049 


P3Hia 


51 


NCY2050 


P3Ile (WT) 


52 


NCT2051 


P3L«u 


53 


HCY2052 


P3Ly» 


54 


NCY2053 


P3Met 


55 


NCY2054 


P3Ph« 


56 


NCY2055 


P3PTO 


57 


NCY2056 


P3Ser 


58 


HCY2057 


P3Thr 


59 


NCY2058 


P3Trp 


60 


NCY2059 


P3Tyr 


61 


NCY2060 


P3Val 


62 


NCY2101 


PI' Ala 


63 


HCY2102 


Pl'Arg 




NC72103 


Pl'Asn 


65 


HCY2104 


PI* Asp 


66 


NCY2105 


Pi^cys 


67 


NCY2106 


Pl'Gln 


68 


NCY2107 


Pl'Glu 


69 


NCY2108 


Pl'Gly 


70 


NCY2109 


PI' His 


71 


NCY2110 


PI* lie 


72 


NCY2111 


Pl'Leu 


73 


KCY2112 


pi'Lys 


74 


NCY2113 


PI' Met 




NCY2XX4 




76 


NCY2115 


Pl«Pra 


77 


HCY2116 


Pl'Ser (WT) 


78 


HCY2117 


Pl'Thr 


79 


HCY2118 


Pl'Trp 


80 


NCY2119 


Pl'Tyr 


81 


HCY2120 


Pi • val 



EM 



±mm i ~8 1 a, pn-i ©gtta5ffirt©g&*i${a©«si*:*j-r. 9ms 

2-2 Hi, PN- 1 OPifi©H^S-r. rwTj (Dm^i, 
CH0lBBKJ:0*4*n«^OXttBF^!O®U*^rfeft£a«Sn*. 

^SPOBSI*Sl3-TJ:<, BPS. a5ffi»l«0l^!S«@6SSIIS*ffl^T, Pu Pi, 
Ps, Pi, Pi' , Pi" , Pi' , SlfP(' fife, ^2 0flO3QK73y»*'B 



$75/I?tf£80©f5BTB$LTV^, 6 4 0 0 7J<DJ|fc*£af**|faBS»z: 



(38) 
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wm?z,cttf-u%%<, c<D&5%wmz., 1 99 3^6^29 Bm^n^mm 

I^5.223,409-5§KP^?nfc77-i> , 7 : VxyW^^ (phage display s 
ynthesls methodology) £fflVTfT 9 C ttfT'tZo gfC, 19 9 1^4^23 
0 5&fT©#Sf$tt ® 5 , 010 , 175#K MR* 2 ftfcf fct*£fifclSf t T C © J: 9 
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NCY2000 



7"p t"T — & 


-ftM^tfcCirS" 1 ) 


1) hayf> 


5. 98 X 10 6 


2) 


1.28 X 10 5 


3) y^xSXhp) 


4.51 X 10 B 


4) Xag^f 


7.45 X ID 3 


5) XaB^(hp) 


4. 85 X 10 4 


6) OD^t- if 


1.49 X ID 5 


7) ?P*^-~ tf(hp) 


3.30 X 10 s 


8) *'J^W> 


2.50 X 10 5 


9) ijr-f^ya 


<100 


10) gM/nf^X 


1.42 X 10 4 


id jstt-fbrax-r >c(h P ) 


1.96 X 10 6 


12) i^X^-Hf 


<100 



(hp)ii. ^lo^g/mi^^TT-i-sci^i-o 
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NCY2002 







l) hu>\£y 


5.99 X 10= 


2) -fyXly 


3.44 X 10 5 


3) ^5X;>(hp) 


3. 98 X 10 5 


4) Xag? 


4. 82 X 10 3 


5) XaH^(hp) 


2.48 X 10 4 


6) >)P^- t? 


2.41 X 10 s 


7) tfp**— g(hp) 


2. 35 X 10 s 


8) #U*W> 


6. 30 X 10 4 


9) *x^->>G 


<100 




8.56 X 10 2 


11) ffittYb^P-rW >C(hp) 


2.00 X 10 5 


12) X7X^-f 


<100 



(hp)fi, >10^g/nl©#ftTt?**Ci*a?-ro 
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mc 

ra-l(P,Gly ) 
NCY2028 







1) hn>t"> 


5. 32 X 10 4 


2) ^7X;> 


5.52 X 10 4 


3) ^XiXhp) 


6. 75 X 10" 


4) XaH^ 


9.43 X 10 3 


5) XaS^(hp) 


5.54 X 10 4 


6) 9P^-* 


1.13 X 10 s 


7) ^P+^— tf(hp) 


<100 


8) *U^l/>f> 


3. 24 X 10 4 


9) Afy-»G 


<100 


10) gWoNX 


<10D 


11) Sffiflsrn-rW >CChp) 


1.61 X 10 6 


12) i7X^- If 
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mid 

PN-l(P 2 Pro) 
NCY2035 







1) hn>h> 


1. 92 X 10 4 


2) /7Xi> 


8.48 X 10 3 


3) ^7X5>(hp) 


1.58 X 10 4 


4) XaH^ 


1.41 X 10 2 


5) XaH^(hp) 


7. 33 X 10 2 


6) W^j—l* 


<100 


7) tfn*-*— tfOnO 


<100 


8) #y*W> 


<100 


9) *jT7is>G 


<100 


10) JSttft/of'f>C 


<100 


11) ?gtt^yaf-^>C(hp) 


1.39 X 10 s 


12) X77^-tf 





1) hn>tT> 

2) 

3) 7°5x$Xhp) 

4) Xag^ 

5) XaH^(hp) 

6) Va3ri-~ if 

7) ^D^t- ff(hp) 

8) *V*IaO 

9) rtf7'»G 

10) Sttft^P^ >C 

id mmtztu^-i >cchp) 

12) X77^- If 
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ME 

PW-lCPiVal) 
NCY2020 



<ioo 
<ioo 



1.20 X 10 6 
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1) 

2) 
3) 
4) 

5) 
6) 
7) 
8) 
9) 
10) 
11) 
12) 



PN-l(PiIle) 
NCY2010 



-f3X \ Xhp) 

XaB^ 

XaH^(hp) 

If (hp) 
t >J ? W > 

m-4t7v7"C >C(hp) 



<100 



<100 
<100 



4. 15 X 10 6 
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mm 

PN-l(PiLeu) 
NCY2011 



1) Fn>h"> 

2) -/^x^y 

3) 75X5>(hp) 

4) XaS^- 

5) XaHTOp) 

6) Va3rl—V 

7) tfo**— If (hp) 

8) *U^W> 

9) Jirfi/yG 

10) W^Pr^>C 

11) gtt^7Pf-^C(hp) 

12) ;n^X^--tf 



<100 



<100 
<100 



1.65 X 10 6 



(46) 
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mm 

PN-KPiLys) 
NCY2012 

1) Kp>fcf> 

2) 

3) /7X;Xhp) 

4) XaH^- 

5) XaH^(hp) 

6) tfp^-- M 

7) ^P^— If (hp) 

8) ts V ? U-T > 

9) ft^T'v'M; 

10) SttYk^P-r-f >C 

11) Stt4fc7°P7MMXhp) 

12) ai^x^— t? 



2. 59 X 10 4 
1.01 X 10 s 
1.51 X 10 4 
<100 

1.16 X 10 4 

<100 
<100 
<100 

3. 02 X 10 4 
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^11 

PN-KPiMet) 
NCY2013 







1) hn>h"> 


— - 


2) ^7Xi> 


— 


3) ^5X=>(hp) 


— - 


4) XaH^ 


.... 


5) XaB^(hp) 


"~ 


6) 9D^-* 




7) <}P^— hf(hp) 




8) *';^L/-r> 


4. 81 X 10 4 




<100 


io) sttftT'p r->r >c 




11) ffitt-fk^D-r-OCChp) 




12) X7X^-^f 


<100 



*m±n\\mLWfou is«s#fcRiao»ffi-psBe*ti*. u^lpn- 

ts : 



(48) 
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312 

NCYjS-Ej- *J££> £4 *3 £2 £1 Sil £al E3I 2^. 

+ 1 Leu- lie- Ala- Arg Ser- Ser- Pro- Pro 

2203 PAI-l Val - fiat- Ala- Arg Met - Ala- Pro- filll 

2204 PAI-2 Hat- Ite- filx- Arg Hm- filx- fiia- Six ® 

2205 PAI-3* Phe - Thr - £hfi- Arg Ser- Ala- Arg - Leu 
2201 ATIII Ha- Ala- £12- Arg Ser- L§jj- Asa- Pro 

2206 a2 -7>f Ala- M et- s er - Aro Met - Ser- Leg - Ser 



C 1 - 



Sey - Yal- Ala- Arg Thr- Leu- Leu- Val 



2208 B p Ha- Leu- Sec- Arg Aig- Hue- SfeC- Leu OR 

2209 (7 y j>) p he- Ara- Ha- Leu, Ser- Arc- Arg - Thr 
22X0 alAT Al*~ He- Pro- Met Ser- lie - Pro- Pro 
2211. alAT Glu- Lvs- Ala- Xch ser- lC£Sr Txxr Sin 

mm 

2.212. aiAC Leu- Leu - Ser - Ala LfiH- Val- plu - Thr or 

He- Thr- Leu - Lau Ser- Ala- Leu- Val 

2202 HCII Ph e- Met - Pro - Lfik ser- TJbr- Glu - Val 

2213 *f > t fcf*- Met- 2se- SIX" Arg Uff- £1^- Hi£- Six ® 



«ii^P-Gl y-P r S£#|£^ih, 

fctf-p**. ±IB§lffl#ff LTfiiMaSEtl*) KBiS 

nfe*iS%«fliLTiisss#%«jfi«cts«-efr*. cossa, wsjkbij 
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^•*ROIiaaW#T?l«*ffV\ *6*lfctt**TC*2 ARtf 2 Btcjjrf 0 

E2A 
2201 CAT III) 





zzftaaf€it(i- l s- 1 ) 


1) hP>t> 


1.69 X 10" 


2) ^X;^ 


2. 74 X 10 4 


3) y^^SXhp) 


4.45 X 10 4 


4) XaS^ 


4.21 X 10 s 


5) Xa0-?(hp) 


2. 98 X 10 4 


6) «>n*^— tf 


<100 


7) Va*-*-— fer(hp) 




8) *y^wv 


9.49 X 10 4 


9) #t-7->>G 


<100 


io) mmcztuT-jw 


<100 


id gtt-fk^P^>c(h P ) 




12) x5X^- t? 





(hp)i±. yl0#g/ml©^&TT&£C££^-f o 
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H2E 
2202 (BC II) 







1) vuy\£y 


3. 36 X 10 3 


2) -fyxiy 


<100 


3) ^7X5Xhp) 




4) XaH^ 


<100 


5) Xag^(hp) 


— 


6) . *P4H— if 


<100 


7) 5P+t- if (hp) 




8) #';*w> 


<100 


9) fjf"fl/>G 


4. 60 X 10 s 


10) gttft/of'f^C 


<100 


11) )SM/nf^>C(hp) 




12) x5X^- If 


(100 



N C Y 2 2 o 2 (WicvOj ycDftfeT?) ©iStttt, fit ttAr^VG 
SiftSilCx?^*- mtmmLK^t^v&TN C Y 2 3 2 2©}gtti:«# 
SMKLT^S. cntt|pISSOSK1#attOftii>^<^JHb«:^Ci:-pa6«. 
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XaH^ 
X I a B^- 

tPA 

C I -.--Xf7-f 



S3 A 

D-Phe-P ip-Arg-pNA 
Ts-Gly-Pro-Arg-pNA 

bz-Ile-Glu tyOR) -Gly-Arg-pNA 
cbo-D-Arg-Gly-Arg-pNA 

Glu-Pro-Arg-pNA 

(D/L) -Val-Leu-Lys-pNA 
D-Val-Phe-Lys-pNA 
Ts-Gly-Pro-Lys-pNA 
Glu-Pha-Lys-pNA 

G lu-Gly- Arg-pNA 
Bz-Ala-Gly-Arg-pNA 

(D/L) -1 le-Pro-Arg-pNA 

z-Val-Gly-Arg-pNA 

(D/Bz) -Pro-Phe-Arg-pNA 

Glu-Pro-Val-pNA 
Ala-Ala-Pro-Val-pNA 

Ala-Ala-Pro-Phe-pNA 
Ala-Ala-Pro-Leu-pNA 

Ala— Ala — Ala— pNA 



a-A 1 a-P r o-P h e-pNA) fcBJjrrsc Xltt%iZ>^ 

7x37-7— &m&t*T*/mm cms, *o»s«sniBaj) ©jw^a 

, PN-l©ffittia5{Sl[©^TXtt-ffi«:filS!-rSfe»Ji:?-©^iJ%ffiffl-rS. II 
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13 B 

\L=L= ncy mm** ma 

1 HCY2301 XaS IEGR— %«B 

2 NCY2302 ~7 J —tfy DPIAGGGGVR — Fo>t*>E* 

3 HCY2303 HHWK SPFR-SVQ A^lz-f^Ef 

4 HCY2310 FPR FPR — \vW> 

5 NCY2311 EPV EPV— i5Xj'-S 

6 HCY2321 AAPF AAPF A^yGii 

7 NCY2322 AAPL AAPL — ^5X#-f 

8 NCY2323 AAPV AAPV-- *7Xt~if 

9 NCY2324 AAPI AAPI — 



7— tfOSKEWtf PN- 1 £^£tt3. tn?»<?)iSM7nf7- BWfc» 
bTK^Lfco *oe***3 C~3 J 



2301 CXa S) 







1) hP>t> 


<100 


2) ^5X=> 


2. 45 X 10 4 


3) y^X^Xhp) 


2. 54 X 10 4 


4) XaH^ 


1.37 X 10 3 


5) XaH^(hp) 


6.83 X 10 s 


G) *p*-J— Hf 


5.71 X 10 3 


7) tfOip) 




8) *U^W> 


<100 


9) #x7°v/>G 


<10D 


10) JSttfb^Pf-f >C 


<100 


11) ffittfb^P -r-f >C(hp) 




12) X7^^-* 
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mo 

2303 CHMfK) 

1) hP>t> 

2) -fyXi> 

3) 7°7X=>(hp) 

4) XaH^f 

5) XaS?(h P ) 

6) ?P*^~tf 

7) Vu*-)— if (hp) 

8) #>J^W> 

9) iiT-f'syG 

10) sftrb?°P7M'>c 

11) Stett^nx^ >C(hp) 

12) If 



2. 27 X 10 3 
<100 

<100 

<100 

<100 
<100 
<100 



(hp)^, >10fig/wl(D&&l r -C$>ZZ£%m? o 
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1) hn>b"> 

2) -fyXiy 

3) 7°5X=>(hp) 

4) XaH^ 

5) XaH^(hp) 

6) $p**~lf 

7) «)p+^ if(hp) 

8) *»J*l/-Y> 

9) *^i/>G 

10) JgftYfcT'DT^ >C 

11) JgffiYfc^nxW >C(hp) 

12) x^^-^ 



S3E 
2310 CFPK) 

-^ji^CTCM^S- 1 ) 
4. 13 X 10 4 
5. 12 X 10 4 
1. 32 X 10 s 
3. 30 X ID 2 

5.30 X 10 s 

<100 
<100 
<100 

4.74 X 10 s 
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2321 (AAPF) 

1) hnytrv 7.02 X 10 3 

2) -fvT.XV <100 

3) 7°7X=>(hp) 

4) XaS-? <100 

5) XaS^(hp) 

6) t>u*+—>£ 

7) CD+t- If (hp) 

8) *u^i/-r> <ioo 

9) tlT-fi/yG <100 

10) Stt-fb^D^>c 

11) Stt^^DT-^^CChp) 

12) ivXj'- if <1D0 
(hp)(i, ^lO^g/mlO^TT^-S^i^-To 
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mm 

2322 (AAPL) 

1) ho>t"> 

2) 

3) y^X^Xhp) 

4) XaS? 

5) XaH^(hp) 

6) Sp*^— 

7) ?D*?— tf(hp) 

8) *'J^l/>f> <100 

9) Hj^ff'sG 4.0 X 10 s 

10) Em&Ur-iW 

11) ?S14^7 D PT--f>C(hp) 

12) X77^--^ <100 
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2324 (AAPI) 

1) ho>lf> 

2) -fyXl> 

3) y^X^Xhp) 

4) XaH^- 

5) XaH^(hp) 

6) tf 

7) >)n+t- fc?(hp) 

8) £'J^W> <100 

9) tiv-fi/yd <100 

10) gttft^af^X 

11) Stt^nT^MXhp) 

12) i^X^— t? <100 



(hp){^ ^*>J >10^g/ml©^ffiTT-*-5Ci^-r o 
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Ml 
2323 (AAPV) 

1) ha^b"^ 

2) ^xi^ 

3) T^XS^Oip) 

4) XaS^ 

5) XaH^(hp) 

6) *p**— t? 

7) ?n*^~ tf(hp) 

8) #V?W> <100 

9) ijv-^isKG <100 

10) SWof>f>C 

11) jSM^nf-'f VC(hp) 

12) jc^^^— if <100 

(hp){i, 's/-?'; >io^g/miffl«T"e*-sc:i^f o 
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mi 

2311 CEPV) 







1) hP>t"> 


<100 


2) ^5Xi> 


— 


3) y^XSXhp) 


— 


4) Xa0^ 


.... 


5) XaH^(hp) 


.... 


6) ^D^-- fef 


— - 


7) ~0 o3r~)~ — t?(hp) 




8) £U*l/-f> 


<100 


9) tiT-zf^yQ, 


<100 


10) &ttYb:/air^ >C 




11) SttffcT'PT^ >C(hp) 




12) X7^^- f? 


<100 



(hp)(i, ^'J >10^g/iDl©MTT^^Ci^1- o 

ivgjj^ilf* 

JWffr, fttM?* FT**. ^y/^«PN-l, tH«**t> (h G H 
) , iiJFnfcf-y (EPO) , RtfTyf-hnyid'y-iii (a Till) 
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a 4 A 

I VM ^ S © fl? l£ © £ & © ^ 6 St © 0J 





-f ~ 7xO> — 2 ar A 


V "7 l! '•v f£ 4& sfr m -7* 


■4 "S i? — 7 x. U y — 2 a B 








i U x a * jl f - > 


^SI<7>X7*-; > ^ ® -?• 






IL-l 


; ^ > X >j > h U if > 






IL-1 RA 


7 ? f $ - 


iX-/<-t*i' K P X U $ ; - -if 


t> P 


* * ? - -if 


X h 1/ 7 1 1- 4- ^- - ^* 


( FGF) (l^ftX lil&gtt) 






7?;->vf 7; ^ — -j? 
















r * 4* ± - 


9 'J * - * 


7 1 -*75-> 
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.... * a m © m . 




T 3s 4k sh Us v 
r Eas /I/ *tr y 






h ti -i > 


V? b jt i?> 


! *r*H-< > 


ft & 9 n 7* 'j > 












7 1^ A- ^ > 



*GDNFfcL ^n-rT-4f^^v>-l (PN-1) >'^WF&5o 

?*T?8J2 0 0-2 0 0 0 0^«OKH-P«5d. $?i§tC«P E Ggeg«, » 
1 0 0O~8 0 0 0#?M S £DffiIk:«ft3 2 5 0-5 0 0 0, §t$figt« 

5 0 0 

#v/^Kfc*ux^uvyy3->i/*wftrrs-ittflWi6tt, 1 9 7 9^1 

2^1 8Bf6fT©#Bttira4J79,337*fcBI!^Sft* (#>/WKcXV3&- 
*) o Efc, *yx^uyyun-;I/*W4irt-*ftO*a!H:» 1 9 9 2^6/3 1 

6 H 58fr O^H!ftfF^5 . 1 22 , 6 14#t H^* tl, C tl t S fe 2 >^ 7 Rfc * 'J X 

ns. 

itrr s c t fc «k 5 , it y > \>? mmmr zcttf-ezzct l & 

M 



¥f%¥ 9- 5 0 4 1 7 4 



MA 





NCY 




mm 




I 


NCY2601 


PEG-PHI 


lya- ««f 




2 


NCY2611 


Biotin-PHl 


lya-i£«? 








PEG-PNl 






3 


NCY2621 




*^*«» 


4 


NCY2631 


Biotin-PHl 







y^Xf^Vg^S^LTV^J^aD^ d (Didst ©Ofi^tt«MtWT 



^y^fR^O^Uxf-l/V^iJn-;!/ (PEG) Ofrhtatt, lft.?f«^± 
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N-a2b) , ffi*fflfcLT©;w<-**->K5?XA*—t?, XhU^W 
— tr\ tPA, tJu^-f— tr\ Cry*— tr\ 'VE^nifx ^^-o-r+y, 

TGF-/K EGF, RtfffiOlSgH?*^ PEGOff 
APKJ:t)«Ei(|iSnfc*0^©*^^Jl*ffi«LTI/^S (NucciP., 1991, Adv. 
Drug Delivery Rev. 6:133-151) 0 

pttv^s peg) K©«m«##tf**cfcT»**. sfc, mm<Dvv>%z,m 

fKK c©*y><*Sfc«*>><*g3Dfii 4fl©PEG*y&t>, ffl4r©*;"< 
*K390*|||©PEG©##H:|£<, *HEIc«ffl*ft«y ^>aa©»*tt|£ 

P E G*»oaf©WE(i, i/7ZM*9W ftp E G*gtt<fcLT*V/< 

So/io ZalipskyS (Zalipsky, S., Seltezer, R. & Nho, K. (1991) #U V— 
&MfflRtfl&fflv&£i/X7-l± (Polymeric Drugs and Drug Delivery Systems) 
, ACS.) 14, aWUS;y«S*^LT*V/^Ji[fcSag4*;W<5>«tl**4 



(64) 
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B'J©f^gffi«, His, Trp, Cys, Asp, G 1 ui&t'Ci^iM 
5 iS < fitiTV 5 * S 7 5 V HO*ffi»**tfiFfc-r S £ fc 3 5 „ 

r-f yttffittaw&fr*©iE < ?-ffiffl2ft3 c t *) (wf^ y/af7 

*%frtV5Cttt, SJ§Kj§«T?fr4V\, £<©#ffijtM&»>, *hK±5, 2 
0 
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u±<D®iLm~m±zsX7-^ym®%mz±i&2-e, s^sskp e g^l 

ffiH£\ 1fI&€>P E GftiragMSSr^ff 3 1 -D<D^y/^m:\^m-^t^b\z^ 

a»aPEGf*iraa5{4*ra«f*feft©»jo¥ffi^**. 

S/^l/Olf^feS^X/^^VSStt^yn^WtSnS (NP ! T/S 

pi). :h6As nasofXf^>ici«Hi, cftfciKS'XT'i'^S 
WP E Gfcfi, gttO?H^«/J^Jfil»^«WA<«L<±SLfe*>/^|l*M» 
ensckft^ffl***. SlfcST, COStfettin vitn>oyu3S/;WfcK«fe 

Ur5>X*Jt*S*, -*PBGa»4trb5^ffitti»J6*i:^J|iisn*ft» 

i^gop e Gfifi$A^t$n, f«irr<#2y^K#mmsH£>v^fS 

SlOJ/Xf^ytasit Ctlfctt<PEGfl:lc«fc!>, fgttO#JS4JB*ft 

< isat p e G»»^nfc* fc*^«sti5 0 

MtCiaSOP E GtfWtf&g-ea&Sft&tf, ffi©»«lz:»-*- 5il*->Xfi' 
o Lys, Arg, A s pMG 1 uOJ;^ WtL/c75/iti, 



(66) 
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2 

SfcP E GfcJ:S*://<*|t©«WH:, £1W«Wagtttf±#Lfe*>v<*Jt 

AOa^T^rtJ:^ (flfcfcf, SHBEPO*>/^HozaM*) , 

Sfc^rfSPECfcOftsaSg-eSS (VIM'S F) z- P E G tKJS$-t±5c 
i: fc «t 0 SBt-T S c: S. -ttgffi P E G SSK £ 5 c © p e G 

£<3, 

Ri-S-P E G-S-R2 

□ *J"<*gRiRtfR 2 tt, ^^t-fX*', »6~1. 0 0 075/1, WK 
tt$2 0-4 0 073/S?, =fc D 4 0~2 0 075/^t^tbTJ;^ 
„ r.mfcft?*THZ, RiStfRitt»3ifc:i4ftlOO~2 0 073/Bi-e*S. 
WK«i&0**r«*aff«fl:tt, #?«&4 0 0 0 0 *StTfc«, 
ft * *JMfffrRtf /Xtt"W K J: !> 4 * fe 0*^tf . 
* w<*Jttf 2 ■olX±.iDyx7-jy*^?% (x«mrr5 J; ? }c^fj-?n 

fc) ±i£\ £>/^f| (Ri, R 2 , Rnfcifm^tlS) #P-X« 

8ft^T^«£jt#*://<*jl*£jS*ScfctfT?#<5 0 Ru Ri. 

R.fcJ:?>*£hS*:/^*«i, IM'Xff, &6~1 0007571, &3fc 
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Ii2 0-4 007571, «fct)Jffa{Ctt4 0-2 0 075/RfCg{fcLT<fcl,\, 
Ri- (-S-P EG-S-Rz) ,, 

^mttmmvmm*. #£^3&ovx«#y^«4ucfMSftf">xf-^ 
iMJ»«cim2„ Hfc, ¥-©PEG«a**-r Stf 
©fcft, ^/^ItOilJaSWWS K-P EG+ (VW 5 K) z-P 

— «4*&rf^«flc^>/^Stt, ?W5K-PEGXIi (?W5F) z- 
P E G fc©KJ££<fc 9£fiS3nT<kl/\ *5SWO»»*fl6fli-rsr«#fttf/X 
»^*ft*ll&{*ffM©fc&©*>^«©<^ PN-LPN-lflft, At 
^□td'X Stfx'J hptfxf-V (EPO) , Mtc&*4 A(c0iJ^£tt3ffift© 

K^D^^tlS^^/^Kte, At^nt*>© Taj Rtf TbJ flOPEGft 
?B«*£f*T?*9, #?HRtf/Xtt^rt5effi*rW-r5've?n 

PEGtt»Oftft0^r>0«a*^-ra»ji, Rtf/Xfi&T* 
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jjmc^io. *^tt * y > Mr ft© s t h Hxtt^r ©?stt%ffif$-r set s^a 



&5 

L2r K NCY EH g@ 

1 NCY2501 ATF-PN1 ^ D +^--^ fftfeg 

2 NCY2502 HSA-PN1 ftt^*» 

3 NCY2503 IgG-PNl IgG 7 

4 NCY2504 F9-PN1 J"?* 

5 NCY2505 F10-PN1 l&XBiP gj^g 

6 NCY2506 APC-PN1 fu-rjyc SiS'fSifitt 
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±<»i6ftT^*. c©#8-?«!ifiSft**#W**Jlft:tt, egf;ixh?; 
xg? ; RtfA P cofi,*© 1 ok p n- 1 ZMSIrzc tick <?S!igSft5S 
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MM 
2501 (ATF-PN-1) 



1) hD>fc*> 



5.8 X 10 s 



2) 



3.5 X 10 s 



6) 



5) 



4) 



3) 



XaH^ 
XaH^(hp) 



2.3 X 10 5 



7) tfn*^— if (hp) 

8) #U*W> 

9) Xr-zrisyG 

10) fgttffc/p-r-fl/C 

11) fSttfb^dT--f >C(hp) 

12) i^M' 

*I8P!4>A&«'M7*://<?J(, PN- 1 aaflc&tfi'Xr-I'V-P E Gib 

ctiE©a»» a, A&«tt«*aMKr«i!ri£tttf»«. mar, s 

4&mv**9#>WrKy PN-l«S{*Rtf/Xtteft&©*://<*Jt© 
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^ity^tm. p n— i &m^Rxicti^cD^y^m<D^7,v-^y-p e Gib 

PN- lggftRtf/X&Ctl?>©#;/^R©->X7V 
>-P EGftO|ga^tf?iA^M. ^*»>^^<<, SfeJE^CLT 

K, P N - 1 gStt&tf/XttdftSO* V/^KO^Xr'f V- P E G{t©*§ 

c t i -d x, ^mmz-fem? % c t t-e* s„ 

PEGfc*V/<*Jt**tril¥«rt*l4, ^5-8, ±9#Sb<tt6~80 P H 
jSt"3(Nucci et al, 1991, Adv. Drug Delivery res. 6; 133-151)o PEGft 

■2Hrc2>^i?n<D¥mmcDm*:i,i, wmmth-z-jmtun^^y^^mn 
**«5u -jmr^^mmasm&^mu mmzy^mcm^-znz 

PEG{k?nft#>^«^t,OCtl50W«(4, *>/<!*«©& 

ffl<DM±lcBWtfR&2tlZ>2y'Wm®mtLZlZ. hCH, Yy->aiJX 
-Y>^-7xn>-7;l/7r 2 A (I FN-7/W7-2A, ^y^-7iD> 
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-7/1/7 7 2 B (I F N-7/1/77-2 BK t PA, EPO> G-C S F, £x 
JSE, tr\ 7X/^#-f— tf, yf/^yfT^t- tf, Ml-oW 

t'X "7->ifiwf7;K75:y, tr\ x^x*— b\ 8.gR% tf^r-i/*" 

— tr\ 7/l/7r-^^^ h ->^"— tr\ -s-£-7;V?nx $f— tr\ IgG, =7 

y=e=.7V7—H, 7)V7r-ZfUT-<-)—Vmm®V.. 7n-*o*~t?, 7" 
y>7*U*S/K*X*U9— tf, 7?^^71//l/yy, Xh^7°h*-7— tf, 
X-zW+i/F-m^- tr\ tPA, D-7/l/77-F37iO-/k hU 
-fi/V, hVfhyri—^, vUA— tf&tfyn*:/— Nu 

cci et a\.Min%^M<D£t \ Davis et al. 1981 Clin. Exp. Immunol 

, 46; 649-652(yS/7-rVi/>r75-f— tf) I Nishimura et al. 1985 Life Sc 
i. 33; 1467-1473(^r-n?Vl£>) ; Savoca et al. 1979 Biochimica et Bioph 
ysica ACTA 578; 47-53(7;!/^— tf) ; Till, et al. 1983 J, Trauma 23; 269 
-277(7X/^^— tf) ; Veronese et al. 1983 J. Pharm. Pharmocol, 35; 28 
1-283(X— A-t+i'H^Xi,^- tf) ; Davis et al. 1981 Lancet 2; 281-283 
(H^tf*^— tf) ; Stf Del linger et al. 1976 Cancer 38; 1845-184 

6 fc#JB©Cfc) , 

6 Afc^-To 
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^6A 



mm® km 




7^ j y^y 1 -y- — L 






asstife^ascEBP) 








































C-CSF 


ILl-a 


■Y y& — ~7 x d > r 






— -fer 


EPO 






tf'J* — I? 


-Y >*>i'J >&fifcgH^- 1 


5g«C$=» a,r.-f iJ^H^(GCSF) 






hGH 







(74) 



f#«¥9- 5 0 4 1 7 4 











X N U^h^i — H? 




















in: hP>t*>-III 












7* (#ICB-48) 








APO Ah 






2 »j >'*?m%wb&9 y<wcm&z 



-ifzXvKtimzBmc, m%(oim'\m wmm&m . ^ ttgy 

, Afflfe ®mm. EJ&SStt, ffi£ictt^«X«ttKCF«Slc 

*ff SJS^ttfc t,^ fe «k 5 ft, ma t LT€>£ >v<* Jt©ffl»tt*|leE 

if 
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ts4v\ m^m^m^y^T^y-p e Gitto^tnmmztizm-er, 
W*tf, fxf'fy- jiy/^io±op e g*»o», p e c^otf-fX* 

m *a«i*.«extt p e G<k^ y/^»cov^Toffl«o«HrtKft < rafts 
tt^o mnmmit. m^mmicit^rm^mi g <D-a#«r\ o. i~i oo 

©fflBfcWrsjgiKi, *S1t*>^^KRtf/XttfiaEO^jStJ:oTP EG 

fF^5, 2 9 2, 7 2 4*f&tf5, 1 8 2, 2 5 ^©^fcMV'tfi-f C fctfrt 
:«»**Kftofcffl»o}&»K:l3tt*l:hj*ft*;lrfEy (hGH) oySt^K-o 

^rn^mmmmmms, 140, oo8#stfg4. si 6, 439^©^ 
«ca*c t^T't ; jB»mmo^ic«(t« h g Hoa4ofe»o^-tt, * 

Hf#fF^5, 0 0 6, 50 9^o^t^v^-re:i:^Tt ; ^ifaffi^jgo/cfe 

© (epo) oa#&tfEPo<D»a#»i:ov^T<o»«-tt» JKBfttt&s. 35 

4, 9 3 4^*icM^ffi^n;aifilBSM / >3EC>^©fci6(DEPO, GM-CS 
F, G-C S FMW-C S POfi^tco^TOJBM-tt, *HW*lF»5. 1 

98,4 1 mic^mcttfr-z ;«©HA^f*}fe«-rsfc«>©EPo©a 

^fco^TOSttttfcW&flFSs, 0 13, 7 l 8#ipfcji5ft ; Bfif<v&yn 

vgo}&«K*tj-s e p oco^mc-D^xtDmmmmmm 4 , 9 6 5, 2 
5 1 *t j&^ffir c t*»T»« ; WBtoateatoittbQ'fyi/a. y xd^cd^ 

TOJSfl-a, *B#Wlg4, 4 7 8, 8 2 2 ^©^CjiVfcBt C fc#T»* ; St£ 

4 7 8, 8 2 2^M'4, 4 7 4, 7 5 2*0*^5*1 ! JWFOj&aKloWS 
L-7X/<74ff— tfOia^KOV^TOiBif-tt, *HWttS5. 2 9 0, 7 7 3 
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v'VE K T'oX^y^V^yE 2, /dX^ f=yyVy F 2 7/1/7 7, 7nX 

2, ^7->>\ /^y^^7^x u~y, swjy. hV7°yy 
, /<y*uy/<— t?, tt/vwy, 7n^7^x *tHJ7W, xm^7 
h*7— >>n+t-«, en^5^3/-y>}Sttft#, 7^7u/y-» 

Xtt'V^UVOja^KOV^TOiBlHi, *H«fffFg!5, 2 6 0, 0 6 6#OtfK 
m^ffi-TC t^Tt ; U^V-ArtT-OX-^-^+^K-^XA^— tr\ 
■fel/7ni/*"— g, 7X;^^t- tr\ TrSWrTSI— tr\ Y^-7i 
(7/1/77% ^-^StfTJ^v) , I'y^-ni'+v (K 2, 3, 4, 5 
, 6, 7K Wffimjmir (TNF-7)1/7tX«TNF-^-?) RU=iu- 
-W*H? (CSF, G-CSF, GM-CSF) ©ft^teWTOiBtl-HttH 
#Iflg5, 2 2 5, 2 1 2#Off fcMV>fflf C ttfTt ; *f4«JJBfig*l*0}&« 

tcfeij-57x^9^±— ifx«-ry^3. vos^tovToigtftt, *B#fF 

S4. 9 7 8, 3 3 2^0tfJKJ|^m-rci:^T't : H*jSg©ffi«fc::fett*7 
X/<9*?— e©a#KO«,'>TOj|»H4*HW»»4. 8 6 3, 9 1 0#®(ft 

S ! (ff^4, 6 5 7, 7 6 0W5, 6 5 4, 2 1 O^fCjtVlUf C fctfT't 

^^-7m w©R», fflJBtt^«E©ISlttxa*^S:r>*fflflSj«^H 

fi^fcOI^TOStHi, *BHfflF£5. 2 0 6, 3 4 4^CM^ttifCt^T't 

H4, 6 9 0, 91 5*©*icjiwti-rz: ; S5ic, fiyit^mmtL 

T©MHi\ *S#Sflg5, 1 6 6, 3 2 Z^O^K^ffl-rct^TtSo 

ftp e G{t*y/wn<D®ma3^TMm-2nz>mmcmLT, *mm*K.i&§ 
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^<ofr©PEG{fc*://<*»±, xm-kshmm&m (fda) ti^Tf-e 

■Y>^7iPy-7il/75'2A, -f>^-7iny-7/l/7?2B 
, tPA, EPC\ G-CSF, &tfPEGft*>^R*rt*r*Ba!BHtt7 
^ytf&S (Nucci et al.Mfltf) . 
P E Gft*^<^Ki4«ffifci8j,^#fl|!B:feO-e«*Cfc*»6, P E GftOft 

5 c tarsias, p n— i (Dmma^^v >®si§mzs mRtiMmv 

N- 1 fcJBftffcS-MOlcafiofcgfctlS. fr< LT, P N- 1 ©-&««»J 

*gXtt*ffi»«off4*SSic-r«te»PN - i KAttXfrM 7 

PN-10ffifflOfcJ60tt«»«, &5«Bfttfffl»i:o^m *H#f¥|g5 
, 206, 0 1 7§, 5, 196, 1 9 6^;M5, 112, 6 0'8§©ipT" 

PN-isaf*, atf/xae:ti5o*>'/^ao'>x7 i >r>-PEGft 

©Mitt, ISrtXa»rtfcv^ofc$,P 1 (*a^'t , yO!ilt{i:J;oTS4T-t, 6> 
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ia^ctt, MtIM L cn^oM^Jl bTBSfiMUIiffjRoit'^tfrr «« 
Xf-fy-PE G{k?>^^«%^ty»rtWWKSBB«««dSftSo P E Gffc£ 

satjaAT**. wrta&offlLffloxr^rtfc**?*^**, pn-i 
^5*^^KxttPN-i«fl#a»*snT^«ifirtasffiL3Ri:ra*ii:, #8 

Kfrxtt^o^KWbTii^siiKiittt-scfc^-eflf*. set, m 
nmrnt. T- * s »> *«icfrxtti««ttiBxttBW»ao» w / 5 * >/ < 

&ffi0f»±*»««K:*IB!rf 3 Bm^JWflSffifc+^^y/^JtXtt P N- 1 

->XT^v-PEGfc*:"<*Jl«lA**fc«>fc, TSSarSfftS&sttS-e* 
##ffil&£>ifi»f ; ASioiSgxttlESfoE* ; ffl«©i&i*;&tf/xtt**«ttt8ff 
; ^mmmcomm ; ; xMBffifofiis&tm* 

altera -;5<Dfem ; vxtt'Ntyaif voflSft (^J^fiMiSrBgS-f 

, p n- i gsftstf/xttiineo^ v^^K©i/xxi'v-p e atomm 
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mm 

PN-ltDM 

P N — Hi, *W«»fc#«fcLTrtdShTl#^*Scott. R.W et al., J. Bi 
ol- Chem (1985) 260; 7029-7034fC £ 'JPKBiCfEjig^tlT^S t& D U >- 

ISnfe^y/^Itt, tfcB¥«^ffiti:S^< 4 2-4 3kd©MT**-r*\ 

x«y;i'»^nvh^7-r*^i,ae.nfc4 7kd©MT^-r 0 usisnfc 

A££©*£#©}&£ ; 7U7-T— ifgffi©ES, hnyfyOA/^ij >tl3££ 
ts\ BSW*+fcrt*Snftl»jS[-pPN-l*«i5Vri9tt*wLT^*. # 
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first 34 amino acids to be: Ser-His-Phe-Asn-Pro-Leu-Ser- 
Leu-Glu-Glu-Lau-Gly-ser-Asn-Thr-Gly-lle-Gln-Val-Phe-Asn- 
Gln-Ile-Val-Lys-Ser-Arg-Pro-His-Asp-Asn-Ile-Val-Ile. 



FN-l*Sfi|ffl«CkfcJ:r3T^«-r*Ci:*T?#*. C©Sggf*tt, P1R 

-try yxttw*oaa*asni^MHtH«askiii!i-r*c fcc 
*E»»*^BBjSSftT^« P N- 1 xtt«s»*«jfi-rs»s UVj&i:^? 

PN-iatf*o«a#i4HttKtt, «TT?ea-r*i:«»), e 
p n— i ©-«ftigtifc<aft*.gtej« 

!C#*fcLTrt£*ftT^*^£||1WttW8 7 3 0 4 9 1 2 6#©(p1»Bfl* 

^thPN- 1 *»t*fl%3-F-*-*cDNA*, S&ftttaWffiDNA 

nfc75/«EWKSr3t^fe^ , D-r36i'*!lffl*nfc. i'a-^WccDN 
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Me t N*ttr5yBe^ffr«fi8»*>/^KkLT«»«4S-e:*Cfct,7? 
**U X«aSbv^»**6*«N5WIIX«C5l«*Sfi5iJK:Jtr*«i^y 

ate? t etf o w snftgtteoj/^i/^ija hkao {^ftsiffliHUE^j 
raa4«^7?jg«4sjisa5ffi*fii«-r « fcfto^att^taiKsnTfe t> , 

Sn«ctli:45Rl(l6ttiWK PN-ltf W^J *y;^Rfc LTfflJfirtT* 

ns & e «\ n**8* > f±ap^to**si*ti*^xtt^ < 
, «3i«Sfc«fcoTftSsnsjit), «'j-ff-rh^e»A^x«igJteA^niiR^n 

So ^>'^f©»l(i, Scott, R.W. et al., J. Biol Chem (ituffi) tioT 
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£#3C£{c±oT?n--y^;|,<: -b^vHi, #»r*ftfc 

ffi*©#ffi*fUffl*5ci:fc:J:oT, «Mfr5aW"9-*c toft, 
r^-^&tf/Xfi-t'J Vto^Tn- K-TS n FV£H£Lt,->#«tt75/ 
^SOU^to^Tn- FT3$r U->3 F^T-ggl-f 5fcJ6, P N- 1 ©g£ 

fflft*icj:t)afe?tiftPN-i*fflir\ asu' trj a ( 

<?iJx.«4rU>3 4 6O-0H) 7£tt*3f«tt TRj g (ffi|*.tf- C Hz C H 2 - s 
-CHs) TtlLTPN-Me ts« £JW**f»SC fclCfcoTP N- 1 

Ji# £ 1 -3 TgEftKD & COTS. 3 &P*S £ ftfc F n;l/^rffl V>T*j&6T* 1 5 „ 
»ff!lC 

/^^a->^;l/X?§ig^ffl^feMaiffliai^-g-0|fl^x.g!jPN - 1 gStt<Pigq= 
c. 1. 77*5F%gi^»»-g>ttaS 

Mifflsaoftrt-e p n - 1 Rtf/xtt p n - 1 gEa#*a^-r*fc*fctt x c 

DNAE?J*£-f p AC 3 7 3fc^fti34^7X5 Vim** *-ftK.n\ 

tttLTti, p AC 3 7 3 U 'n F p >ie?^n*-^ i: l^f;6?7nt 
- * Rtf/ a a -^7 y y Agonal**. < tctb<Dy ? y * y >mmm 
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Tx^wkv'^^^tfiiOTa^tMH^nfc, e. con oyp—jSvirys/it 

P N - 1 ««»£?*£trfSffl7'7X 5 K i:5S!/^ a nWx;VDN A © 
^©fflllfflgS;Uc<koT, ^^A+an^/l^XjWt^ffiStlSo 
RtflM/^a D -^;bx D N A*, U >8£*;l^7 A&ffit £ D |5)B#j5tP$S- 
tf> SS&SrStfT^&^Spodoptera frugiperda(S f 9)Sa«fC#ip-rS„ 
^7^7x^^3^5 4-7 0^ S«tt^l^U 7^;l> 

figi * §y © MS-© 7 ;b x wis l <Dmnk*v&m? s . 

c. 3. t^y/^aP^^MOaMtf^i 

->-f;l/XOfn-WHJli, 7^n-x^fiteTH^nfcS f 9*DflMUl 
±"P©7*7 - J; »J % C ©[B|B# h 5 > X 7 x 7 i/ a CWf 
#So ^©fc&©7 7-7fSli«, BB*(*t^^THttt1?*«7*5-*}B«E 

JttF*3© 5 -7*0*- 4 -7 n U ;]/- 3— f>K'J )]/- b-D-# 7 7 hi? 77 i/ 
K (X-ga 1) fcl-«ofce*S4SKA^4«Snfefffefc«l:oTa^5n* 

t, suit LT»snfc«jfiy -tfv hRz}®mLtzMMco±m *wm% c t# 

^?>*«>7 0 '5-7)fSS©[5!i!(^St$nSnI^tt^$>«o 
c. 4. PN-lQ^7^gj 
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Sf 9*HJBtt, ExCelKJ.R. Scientific) fc^ofc*Hfo»©ffi*V/<*«g«& 

*ffl^T, 1 ilfco* 1,00 0^flonBottS?9^;i/X«m«$tTifff 
«HSO*7?»fM$-B:S. 2l9IHft, ****H8*«ri?5flfK:ft«RU 2-3 B 

pn- i ogftWi, ±aofc©fcrai;^T^L*£Stfsci:tfT?** 
c. 5. BaJaifia3fcOPN-l<OWtfc3tf 
4 2, 0 0 OKdcO^M^feO^Un^HtStlfc^y/^KT-^So N«T 

5/»e*>Jtt, ^J»Lfti«?Lft«roimjB©PN-iot,ofcii-T?*t), ccc 
»A#XttRl}SttJeJB*-eo*lil«K:fetJS!a«A#P N - 1 

p. i. PN-ic»p--yy 

PN-10*n-:iytffttf»HaW*3ftTl#V8 GicGrogan, etal., (198 
8) Bio/Technology) „ ^ft^ftN d e IRlfB c 1 I glHfi^CSI^T©:* U 

PNP C R-ffljt 5 1 TG . GAA . GGA . CAT . ATG . AAC . TGG . CAT . CTC 

P N P C R -MM 5'TCT.TTT.GTA.TAC. TGA . TCA .GGG.TTT.GT 

%ffl^TCHOSI^^^-A^ P C Rfc<fc9, PN-i KStf 3 

bfc„ *©*gft£i;fe»ffr*Nd e IRtfBc 1 IfMLT, pGEMEX- 

1^?£- (Promega) fylCV?? D-r. V ?Lfc„ 
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p G E M E X*fflffl38!'^ *-fi 3O0RNAt!^ 5— g^n*-*-* 
Sfc**. T 7 l o y-$MKtf-fr6±»»cflMS-B:fc. 

8*ttpGEMEXfr6a£?l 0«W*RSLfctf, T7 RNA#'^7 
— If^-a-gPfiMmc N d e IStfBamHI ^n-~ y^8M&£&# Lfc„ Ctl 
*#U»f*;fc»fc, SB^Nd e I W tfftatRtmeftfcJ: 

9, pGEMEX*03 2 5 1 ON d e I Lfc„ CO^XSFlip 

T 7 — N K tuf If tl5 0 pT7-NK£Nd e I B a mH I T?«J»f LT, 51 
7^X5 Ftt p T 7 P N- 1 fcfftfft*. P N - 1 tltS^n- K««*'>- 

> *> y ^--r s c 1 1 «fc t» , jEmm&mmm l a. 

P C Rftttt-ftWlN delMSal I »ffi*:frr*ttT©*'J =ff* : 
P C R M E T Mil 5 1 GAT . ATA . CAT . ATG . TCC . CAC . TTC . AAT . CCT . CTG 
P C RME TiiM 5'GGG. GGC . ACT . TGT . CGA . CCC . ACA , CCG . GAA 
*fflV^TJH->^;HE5iJ*(»SLft. Ctltt, aWi^KS^Tft«J»)#* 6 9 0 
ffiSttBrfr, MWIJ&3H> (Met) £#-f3PN-l©7 5/*SS©-g|5 
&tf P N- 1 075/**«ll%^Lfeo Htf^-'JrVS'y^fcA^iEBI&ETiJ* 

^7X5 K p T 7 P N Hi, — *ilD N A <DM^.<Dfclsb(D f 1 o r i £WT 
So Lfti^T, KunkeKD^j* (Kunkel, T. A. (1988) : Nucleic Acids and Mole 
cular Biology(Eckstein, F., Lillcy, D.M.J. Eds.) Vol. 2, p. 124, Springer-V 
erlag, Berlin and Heidelberg) K£5gBffiJg|Rl1^*SggR»©fc»©»i!fc 
Uffll^nSs sDNAOSSOfe*fc, pT7PNlt*WCJ 2 3 6t 

»-o*Sc-ett, P4-P4' fliWtfcwam-TsyKSBfttt. gsffijgfttt 
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<fc s assastc l T«fb*^r . 

^-077ffiT-(4, fflOt/VliVO|g1SWiClW*lCjili^Stl*EW*PN- 1 
i/\ P4-P4' ««(±«tSST*«ci:^HaK¥iJWtTV«*^ L*»tc 

©gfbtfPN- 1 ©MFfWB*»U *>"/<*K5WIPOia«Wfr6afl«PfcPN 
ftSKia^jTSS Al a-Al a-Pro-PheOPN-1 ^©^ji^fi, If 
»-3Wcnf?lJf(-trU y/Df7- l?©&j6F4ffl3aye*SPN- 1 ggffctfcc 

- 1 a»^n-r7--tf , t±t^WSS^ffl^ffM-rs/cfe, 8PN-1 

imis^T j: 5ffliic«i«7Df7- ff tis^-rs p n- i gsflysasw-s. 
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5'GCA.ATT.CTC.ATT.GCA.NN(G/C) . TCA. TCG. CCT. CCC [R345I, 
R345M, R345L, R345V] ( x5 X * - R345K ( ^7 X i > ) , R345D, 
R345E 5'ATT.CTC.ATT.GCA.GTG.AGC.TCG.CCT.CCC.TG R345V 



5 ' ATT. CTC. ATT.GCA.AGA. ATA. TCG. CCT. CCC. TGG S3 4 61 

CX a Sf) 

5 ' ATT . CTC . ATT. GCA. AGA . ACA.TCG . CCT . CCC . TCC S3 4 6T 
(XaB^ C 1 -xxf?-^), 
5 ' ACA . ACT . GCA . ATT . CTG . GCT . GGA . AGA . TCA . TTG . AAT . CCC . TGG . 
TTT. ATA I343A;A344G;S347L;P348N (ATIII$L buyify, XaBfl 

5 • ACA . ACT . GCA . ATT . CTC . TTT . CCA . AGA. TCA . TCG . CCT . CCC 

I343F;A344P (FPU. Kn>b"V) 
5 ' ACT . GCA . ATT . CTC . ATT . CCA . TTA . TCA . TCG . CAG . GTC . CGG . TTT . 

ATA.GTA.GAC A344P;R345L;P348Q;P349V;W350R (HCllOD 

5 ' GAA . GAT . GGA . ACC . AAA . GCT . TCA . GAC . TTT . TTG . GCT . GAA . GGT . 

GGC . GGT . GTA . AGA . TCA . TCG . CCT . CCC . TGG A3 3 6D ; A3 3 7 F ; 
T338L;T339A;A340E;I341G;L342G;A344V (7 j 7 >) j-ffy^ 

5 'GCA. ACA. ACT. GCA. ATT. ATC. GAG. GGA. AGA. TCA. TCG. CCT 

L342I;I343E;A344G (Xa|« 
S 'ACA. ACT. GCA. ATT. CTC. GAG. CCA. GTA. TCA. TCG. CCT. CCC 

I343E;A344P;R345V #ir7S/>G) 
5 'ACT. GCA. ATT. CTC. ATT. GGA. AGA. TCA. TCG. CCT A344G (i«5Kjfcig,@f ) 

5'ACT.GCA.ATT.CTC.ATT.CCA.AGA.TCA.TCG.CCT A344P Cfefcfc&fc) 

5 ' GCA . ACA . ACT . GCA . ATT . AGC . CCT . TTC . AGA. TCA . GTG . CAG . CCC 
TGG. TTT. ATA L342S;I343P;A344F;S347V;P3 48Q 

; J7'J*H-W 

5 'GCA. ACA . ACT . GCA . ATT . GCC . GCT . CCA . TTC . TCA . TTG . CCT . CCC . 

TGG. TTT L342A/I343A;A344P;R345F ( ii7~~f t s > G ) , 
5 ' GCA. ACA . ACT . GCA . ATT . GCC . GCT . CCA . GTA . TCA . TCG . CCT . CCC . 

TGG. TTT L342A;I343A;A344P;R345L ( ji -7 X --*?) 

5 1 GCA . ACA . ACT . GCA . ATT . GCC . GCT . CCA . CTA . TCA . TCG . CCT . CCC . 

TGG. TTT L342A;I343A;A344P;R345L (x7^-f) 
5 ' GCA . ACA . ACT . GCA. ATT . GCC . GCT . CCA. ATA . TCA . TCG . CCT . CCC . 
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TGG.TTT L342A;I343A;A344P;R345I C^^X^ 

D. 3. ^Mtcfetj-S7nx7— tfN c x i n^m^n^mRiimm 
JM 1 0 9 (D E 3) tt, mm \ a c^Dt-:Si-©SliTT'T7RNA^U 

etn-K-raa&fojftfeftontr-^^-rs. p t7pn-i cx 

ttPN-loaSf*) *#*-TSJMl 09 (DE3) £2 xYT + 0. 2%?' 
;l/3-X+ 1 0 Offlg/ml AM^>'jy(fifZ8~3 2 "CT'-StiJIS-Sfco fS 

sstfi85**^»«{i, lssnssafts^-rsotaa-Q. mm* i : 2 

50~1 : 5 0 OfcffilRLT, M75X3tpT*0 D 600- He, XS2 6-3 
71C-p«»S*1?-5 0fcUi5BS^ 0. 1-1. OmMTM-l 6B#H, IPT 
GTlILfe ia&*rafc±*)ffla*lK!fcU 10.1 TRIS,pH8, 1 mM 

HXillU lMNaCK 0. 0 5 % h Ux^;]/73 >T«s»L, ffljg^Rtci t) 
6 M^7^^>i§I*^^y/^I5B4 Lft. PN-ltt, Fast St77 
P-X±^JfaLT*MHU 0. 6MNaCIT«LT> 0. 2 5M N a C 1 
£*&S?U Fast Q-b7rn-x_h*fflLT, rt***Bfc£U FastS-ir 
7 7n-X±T«LT0. 6MNaClXtt0. 2 5 ~ 1 M N a C 1 &ffiT~ 

U#So c OSfftc «fc 0 , »AfWWOftfBWa*fcffo TBifiBjfctf 3 
7 °CfrS 2 6 1ClcffiTLfe»£, nnSttP N- 1 OiR**^^rr«„ Cfttt, M 
P N— 1 **»BfCf#PL;fc#&PN- 1 tt^*ttT-SSfci6, ^^-e&ftl 

ji-cfca. Br»ttPN-i*»si-rafc«>fc:, js^HRtfitajcit). 

tt*»Jxf-UW3VXI4Biacryl TM<D «fc d *#>J J&^VOffiiLfcO-Sfca 

c tic*. t), »iSA^o«±i*intLT, Bj?ti4 



O D600©fflfl&ffiKT?©£&»5j 5 0ng/lXtt588ft i U >y WHSfc t) 5T»tt 
PN-1#2. 5gtffla^S. CM, PN-lSS©S»«^{cfe^THK 

p. 4. PN-igawcgB-rafitttt^ 
K*w^fc. H-r* k, p n - 1 izmwomm z mnmzvi>mz7u- v * 

xMcftta (5 0jti/^x;W U *©&3 o jig/mi^D >rg^5 o /ii, 

0 N I H#ffi©hn>e>*iP^fc 0 otl5*2 5 °CT 1 5# 

ffll'J'+a^-M/ft. 0. 6 2 5mg/ml©S-2 2 3 8 (Kabi Pharmaceutical 

s) ^5 o iimx.rm!Shay\£ymmm&Lko s*s-2 4 4 4Sb^t 

tffc, S«S-2 3 9 0»^7X5^ »KS 2 2 8 8%ffl 
PA*, SKS-2 2 2 2X«S-2 7 6 5»TXaB?*, £KS 
-2 3 0 2*ffll^T#U ^ s-AAPV-pna (Sigma) *ffll^T 

thCT*n7XJ-fe*S, s-AAPF-pna (Sigma) *ffl^T*7"^> 

pn-i guttata* l*. 

Dji«^|5S^iJ-ynr-r— tffi^tcPLT, 1 4 ISfflSTOa^flDR? 
R9 Ggg) , r#»K^&5£S*as£U fiHHWfeSiiSfilHEUfc. 
CftftlA^tl/ZMILft, iSln2/ (PN-1) x tl/2(cf£oTk 

ATF-PN 1**7<P£>« 
ffi*£j£tS* 'J =f J- 1 Is** F : 
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ATF. W3t 5 'GGT.GAT.CAT.ATG.AGC.AAT.GAA.CTT.CAT.CAA 
ATF. WM 5'TTT.AGG. ACG.CGT.CTG.CGC.CAT.CTG.CTC.AGT.CAT.G 
^TPCRW D u P AO7Sy»K^n--yyLft 0 *©*g££ 
UfcSrfrfcN d e I M/M 1 u I T'WrU W-BttTMHK Lfc p T 7 P N 1 * 
fc-9-^^n--y^LT, S/^7l/EW*»»Lfe. Cfl^5X5K*pT7A 
TF-PN 1 fcPfcit. T7»»75-rv-JR (AB I) fcffi^TgfjS'-^^ 

* u*i-~ 29m&GW**ffl9 tz&'pmvxD a t f — p n i ^«-r s 

5 ' C AC . TGT . GAA . ATA . GAT . A AC. GCG.T AA . ACC . TGC . TAT . GAG . 
Sffl^Ta FV4 8T©aMft*ft©£$g88§f8K«J:»)M 1 u I gMu (T*0 * 
iALT, ATF48-PN lfcftofc. *©IS*£i;;fc75X5 KSM 1 u IT' 
««fLT3 0 0bp*^yh*|»SU ffi^b/fco 
A T F - P N 1 ©gMEglgg 

7^X5 KpT7ATF-PNl(i, -*§gD N A©jt£©fci6© f 1 o r 
i%^ir%„ LfctfiT, Kunkel©7a)£ (Kunkel, T.A.(1988) : Nucleic Acids 
and Molecular Biology (Eckstein, F., Lillcy, D.M.J. Eds.) Vol. 2, p. 124, Sp 
ringer-Verlag, Berlin and Heidelberg) {C<fcS8$ffiJtl3j©^Sggl^©fci& 
©»S!fcLTfli^&tl*s sDNAOiSOftfeic, P T7ATF-PN1^ 

siac j 2 3 6**t»»a«»Lfe. ^^c, 9m#?&*&8m*m^T, P 

T7ATF-PN-l*fc3BPN-l Sgftfcl*-?"* n-->?"U#3o 

a t f - p n i ommjkTjmm 

K**BB»J M 1 0 9 (D E 3) tt^-pJ&MESIU 

a»75X3*TOD6oo-ite, xttSHWe- sotitsis^ 0. 1~ 

1. OmMT'2 6~3 7tt?4~l 6H»IHk I P T Gt?R»Lfe. S&#*fcJ: t) 
*I*£-lKJftU 1 OniMTR I S, pH8, 1 mME D T AfptCflSSbT, iSJ±£)SC 
mcXOM&Lfzo M'bfiSlckVMXfattUMU lMNaCK 0. 0 5% 
TEAT'SfcjfU 6 M^7ri>'>j§»G^y;^IWSLft. FastSt 
7rn-X±7?fflaiLTttSIU 0. 6M NaC ITiggtLT. 0. 2 5 M N a 
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C 1 fc#?flU Fast Q-tr7rn-X±^jlLT, rt**SrBfc£U Fast 
S-fe7 7O-X±-?HS3ILT0. 611 NaClXttO. 2 5~lMNaCl£j 

Sffc LT, nl^tt^ >/^«%±aa© «fc 3 KULft. 

atp-pn lfcM-rasitt^ 

B-rs»c a t p - p n i ©at* 2 fg^fM£»N®£7V- h 9 
x;uc#iin (5 0/ii/^x;W U ^©^3 0 /1 g/mi^^u^jStts 0 /tl, 

*^1?5 0;il*lNIH*lt<0hnyif>*ftlitfc o C*i5* 2 5 °CT? 1 5# 
HS-rv+^^-hLfco 0. 6 2 5mg/mlOS-2 2 3 8 (Kabi Pharmaceutical 
s) *5 0MliO*TaHhnyi;Mgtt*«3eLfc Q SRS-2 4 4 4 fcflJI^T 
9a*f-gt, X««KS-2 3 9 OW^^XS^ffl^TAf^y 
*H*fSfl6#KI8LT, PIS©2fffi?, 'vrt'J Vfctoa.ffc, ATF-PN1 

E L I S AKJ:5SI^Lfe«^Onr»tt»«0«>D*^— lf3*«#i:IS'&«-« 

HT1 0 8 0, U9 3 7XttTHP-l©±5ft«BfclSa-rSuPAXttDF 
P/PMF SJEtSu P A^ISfiS-r^fg^tClBLT, A T F - P N 1 ^iS^fc„ 

F. 1 vl^gK-PEGH%g>a» 
WT© : 

1) * h^f'Jlfby/^y (2 0 /tnol) (»?«5. 0 0 0) 1 0 0. 
g 2) 2 0^mol y - V FSI-N-t Ho*-/X^>y^; FxXf 
)V (GMB S) 

3) 1 0 OinMC a p sill, pHl 0. 0 2ml 
*Hfc*-*cfcfc:J:t>, vu-fSF-PEGSBMLfc. ±IB©fi£# (ttfcl) 
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SVttGMBSOJtOJStfl 0-1 0 0f5ST'^SCt!iiL^^\ ^ffl 
tt, GMBSfcttLTfi2fifeft#©±El) ffjff*U>. 8*©«««:£C a P 
s<D^Dtf^#5^ Tr i s«««EttK*S*Hl9J-r*01f, C©i&&«j4> 

SEfkLff*A\ pH8. 0<0««««fc?)pHl 0. 0OH«OB3W*U\ 3 
6fc, ±BOjB^*tt*l«|}«l!li:LTDMS0*5 0%S"e*&bTtJ:lr\ K 
lSifflWSf*hWh-* (DTT) X«/J-^;l/*rhx^/-;I/ (0M 

e) oj:5aa7aB***b!a:v^t3wicfflnf**. 

S^ft* 3 7 3 0 ^- hLfcff* SJS^gtt 4 1C t ffi < T t, 

<fc < , sjsbjihw: i wm$T?xtt«ifiUJE*Lff*. ^y+a^-fa 

1 2mg©Tr i sffi*^X{ix*y-;l/7 = :/*il^fcin*T, NH3«# 

2 OmMT r i s (pH7. 4), 1 0 OmMN a C 1 RXI 0 . l%Tweent'¥ 
ffiftWcPD - 1 0A7A (G-2 5) (BioRad) £jl-r?ggtfc & <3 , 
^W*»Si^3. SS$50. 5ml»HtftlR*U 5 0%TCAT-i5tiS$^S 

tftVW'K-PEG (Mal-PEG)M»^ PEG^Xf^V 

F. 2 ?K5 F-P EG^j?>/^g^OMtS 

*>/^**^U-i'5FPEGftaii:S*SS**i(»fc:, MH*:"<?J(*, D 
TTXtt/JME*d*LftV^ffi*oa«S:«H(tip|cft2 00/j g/ml~lmg/ m 

lift, lffj!fei20mMP I PES, pH6. 75, 0. 6M 
Na C IRtf 1 %4fy*n-;I/T*J*Sttfc. » 1 0f£l~4 OjdOWR*:/^ 
^S*PEGftSJSfCfflVfco 2 0mMTris (pH7. 4), 0. lMNaCl 
RtfO. 0 l%Tween*^i5Wl 0fil*fcttl /ilOVWSF-P 

EG*^-r«»at 1 0 ni-f-oit&Atzctic&ii, f. usteeovu 

1-5 F-PEGS0!l«Siai2fiS*«!Mt*K:*RLfc. F-PEG^y 
S„ *V^*KfcttLT2 OteS^jStBovU-rs F-P E G tfiSH i: * 
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>w«Kf7k5 f-p e G*sja-p i mm-fy*^- b Lkfi\ C 

S - P A G E IC cfc 0 SMfr LT, ^* -y f U Vif fci»ft«/hM©V 
PEGfeSK*M£LffS. 

±EOEJ6*E^T, vW3F-PEG»*V/<*R©3tIEH:*«lj£U * 
^Ti^MWfcimBlt^fioP e Git?y;^KZ&£?%£-vmm%.Lmz> 

F. 3 F) 2-P EGM1©11 

WTO : 

1) tf'jx?-b>ex (73» 

2) 2 0/imol y-vK5Fi|-N-tFom?'>^5FiXf/l/ 
(GMB S) 

3) 10 0n.aCapsIiI, pHO. 0 2ml 
*fi^r«c4:fc:±5, F) 2- P E G^iiSLfc, ±iB©jS# (ft 
lei) Stf2) ) 0«Rff»S»»tt, *ftU»*. 09*«, 1) *J2) ©it© 

0-1 0O^Sfife5Ct(iiL$^^ JhJEl) icftbtilfij© 
G M B S im* L < , iBHf 2 ffifjfijWt»&S. S4©*f«£ C a P s ©ftfc 
0lcfflV>i3A', Tr i s3f«?»iHJS£«J"t3©T\ COg^PtettT r 

P H8. 0©lfllj?$J:DpHl 0. 0OiffiSOS5WSU\ ± 
iH©S^ttffifl&}8jWfcLTDMSO*5 0%£-pSWLTfc SfSM^tl 
WhWhA (DTT) Xtt/S-^l/A^hx^Z-rt/ (/JME) ©<fc 

3 7 o^K-ry+i^- h tfejft sisaastt 4 ttisK rt 

1 2m g OTr i s «E»BgXttx* /-;l/73 y*K£ftKin*.T, NH3gg# 
2 OraMT r i s (pH7. 4), 1 0 OmMN a C 1 Rtf 0. l%TweenT'¥ 
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«{fc**fePD-l 0*^A (G-2 5) (BioRad) ^ilLTrggtLT, SfSS 
^ffllL/c. iS»0. 5ml#H*lciK*U 5 0%TCA?tfcl&£-ti:3 

cttcj;!? (7W«F) i-PEGtaioa4*i*ebfco *t, ^©ism^ 

Wc(?WSF)2-PEG (Ma I-PEG) KSIftffl^T, PEG^->X 
F. 4 (VW5K) i-PEGfcjty/<»«t:OBS 

(vm;h) 2-PEG*aifcas«*si(nc, mm.zw 
k (^ij^tffus 9 9 t->xf-f >*^wra pn-1 msmmm *, dttx 

(iPE £^L£Wi«©Jim*f ffi^tft 2 0 0 it g/mi~ 1 mg/ B i©«a 
C#«?bfeo »31»±, «HfStt20mUP I PES, pH6. 75, 0. 6 MN a C 
1 fttf 1 %^U-ba-;l/-p«figsnfe. ft 1 0 /x I~4 0 /x i©*S?*>v<*ft;& 
PEGftEfSfCfflWc 20mMTris (pH7. 4), 0. IB NaClMO 
. 0 1 %Twe e n A^figS««»j 1 0 jtltfKfil fil© (vW5 F) z-P 
EGfcSfrfSiSiflU 0/irfo*£AfScfcfc:J:!K F. 1 «KgB«© (v 
2-PEGK**att2fl5ft«!«ttifc:ft«?Lft. VM5F-PEG 

, S D S - P A G E K <fc <3 LT, r££# -y 7 'J > ^"Ki&g&flt/hM© (V l> 
2-PEGK**«£L#*. 
±E©Efc*fl^T, (VW5F) 2-PEG##^/^*oaiEJt*«« 

glMG 

~>Xr^>-PEGfbPN-lCi^M^ (IVgH^gft) <P£fig 

g. i : '>XT-f>h(DiiofefeoPN- 1 oysy^soii^ 
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PN- 1 ofeitfPN- 1 j3«< g?9 9*3j;t>*l 4 075/8«g©ffi{f £N 
fcftKS^T, PN-103«ffi*^Xr-fV4:0««Oft«>Ka^. 73 

b or f i t^r>^y^W)\ pn- i ocossic^/s-r^r^y^TN- 

E 2 3 Ofcfc, PN- 1 ttg|Blt ; $.Stt©a 1 -5iNU7 P v'y (a. -AT) tf, 

KT-jytowmcmkit. Tsy»aaH 2 5 2tt, pn-i tffinu&fc?- 

0©^^^HT'S5a 2 -Ja7 9 7X = >' (az-AP) tf, 38lgT'7*V 

tOflfiOTSyiBlBtt, XJMgJi^fcioT^SftfcHD-COPN- 1 © 
H^«jgp«37?07 3yi?©ffiSKS^''T (03) , zsZt-J > tOMm^M 

7 = / i&ssfW-e^T., *^«0iJTosasia<ofcj&k:iai«?nfci#so7 3 

O 7 3 / I? CUB 5 frfc^ftl, vfgSfftgicg:3^TS& Lfc. 

D. 2EfcK«©ffl^fattgSSf8*ffl^T, ±EfcaiA,££«aEg* P N 
-lo?»4?*ft. cnSO*KKttPN-l o*ffl^fe*V PN-l/JKfc 
itSIW^MSUtt, cft60Si:/uif|p|-0*v/^WST?7 5ysei3Wll 

„ K§5$-f -*§SDNA©£$0/;i60f 1 o r 1^5^7X5 FpT 
7PN1K, PN-l*3-FftbT^*DNA*fflXl/te. &l^T\ C©75 
X3 F£, KunkelO^iS [T.A. Kunkel (1988^) , Nucleic Acids and Molecul 
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ar Biology (F. Eckstein, D.M.J. LilleyS) s gi2#124^-v\ Springer Ve 



N140C AAT GCA TGG GTT AAA AAC GAA ACC AGG GAT 
AAT GCA TGG GTT AAC TGC, GAA ACC AGG GAT 
Hpal 

219 SC GCC GTG TTT GTT AAG AAT GCC TCT GAA ATT 
GCC GTG TTT GTT AAC TGT GCC TCT GAA ATT 
Hpal 

P2SC GTG AAG TCG AGG CCT CAT GAC AAC ATC GTG ATC 
GTG AAG TCG AGG 222 GAC A* 0 ATC GTG ATC 

G52C CTG GGG GCG GAC TGC AGG ACC AAG AAG 
PstI 



JT85C GTC TCC AAG AAG AAT AAA GAC ATT GTG ACA GTG GCT 
GTC TCC AAG AAG TGC AAA GAT ATC GTG ACA GTG GCT 
EcoRV 

Q116C AAA GAT GTG TTC CAG TGT GAG GTC CGG 
AAA GAT GTG T TC TGC AG T GAG GTC CGG 
PstI 

N304C TCA TCA AAG GCA AAT TTT GCA AAA ATA ACA 
TCA TCA AAG GCA TGC TTT GCA AAA ATA ACA 
SphI 

SIC GAT ATA CAT ATG TCC CAC TTC AAT CCT CTG TCT CTC GAG 
GAT ATA CAT ATG JGC, CAC TTC AAT C CC TTA A GT CTC GAG 
Aflll 

GAA CTA GGC 
GAA CTA GGC 

R63C AAG AAG CAG CTC GCC ATG GTG ATG ACA TAC GGC GTA AAT 
AAG AAG CAG CTC G CA ATG G TG ATG TGC TAC GGC GTA AAT 
Ncol destroyed 

£12 SC GTC CGG AAT GTG AAC TTT GAG GAT CCA GCC TCT 
GTC CGG AAT GTT AAC TTT TGC GAT CCA GCC TCT 
Hpal 



D147C AGG GAT ATG ATT GAC AAT CTG CTG TCC CCA GAT CTT ATT 
AGG GAT ATG ATT 222 ^ C TC TTA AG C CCA GAT CTT ATT 
Aflll 
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D192C TTC GTG GCA GCA GAC GGG AAA TCC TAT 
TTC GTG GCA GCA TGC GGG AAA TCC TAT 
SphI 



E230C CCC TAC CAC GGG GAA AGC ATC AGC ATG 
CCC TAC CAC G GC TGC AG C ATC AGC ATG 
PStI 



E252C GCC ATC ATC CCA CAC ATC AGC ACC AAG ACC ATA GAC 
GCC ATC ATC CCA TGT ATC AGT ACT AAG ACC ATA GAC 
Seal 

S2«3C ACC ATA GAC AGC TGG ATG AGC ATG GTC 

ACC ATA G AC AGT TG G ATG TGC ATC ATG GTC 
PvuII destroyed 

P267C AGC ATC ATG GTC CCC AAG AGG GTG CAG 

AGC ATC ATG GTC TGC AAA_CGC_STG CAG 
Afl III 

D284C GCT GTA GCA CAA ACA GAT TTG AAG GAG CCG CTG 

GCT GTA GCA CAA ACA JG T. TTA AA G GAG CCG CTG 
Dral 



sicb, lffio-fc'jvjics/xy-rveBSistiftPN-iifv/^Kft&W 



l n-^V^^ie^O^Un^^^^F^iJCffl^orcfetc, gMftSftte 
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^b^F^ffl^T, DNA*r@i©WffiJg|SilttSSgiaE#Lfco W*fcf, 
N 9 9 c*'J J5t * U*^ KKJ:«fl%%ffltta»ff& 3— r-f >?IS 
?UT?©#rfcfc:»ASttfcHpa I SBfflO^ftOStgt iot> nffiig&ggttT? 
$2N99C ; Nl 4 0C%MLft o N 9 9 C^SES#©DN A* 

, N 1 4 0 C*V 3? ? Is*?- KK **ZliaBO»ffifi|ftffieS«l«fcf*Lfc. 

D. 3 «fcia«Lfc £*K£gf*OPN- 1 *y^jrR*3-F{KL 

TlrV5DNA«S£Stf, miLrz2»VrKZmitLrco 
G. 3 : PN-lfcJ:tfPN-ia&gattfcyU^5F-PEGIffl^Ogg 

±EOPN-lfe±tfPN-lsS«5aS#«-»«bft«, F. 2«Wnh 
3;WO^T, P. ifciB«bftvu-f5F-PEGtaii:ft*>/^Ki:*s 
<?iJxa\ TBO/nhnMffl^T, 3S*8£S#N 9 9 C ; N 1 4 0 
C&S/Xx-fy-P EGftb/co 

i^L£N9 9 C ; N 1 4 0C$y WK.it. pH6. 7 5<D2 0 3 'J^Vl/P I 
PES, 0. 6€MaCK 1 -fe U >4>T1$2 0 0 jtg/nNDilSfcft 

5KLfr 0 mRhfc^yp^mm^ o /ii (o. zst/^p) ^PEGftsist 

ffl^fe. F. uatEttftVW? F-PEGSSH*, pH7. 
;I/OF'jX, 0. ltMa C 1 fe«ttf 0. 0 1 %TweenT*l#j££ft5 1 0 /U© 
ftiOHSAOYWS F-P E G|I2 (ilft^KLT, 1 0 /il©8Hs*fli 
^3-Sd2{g#f?T-#5KLfc 0 CO&fSf^ PN- 1 £D->Xx-ryg|5fS©IS{0 
P E G itlcimt Stl* J: 0 2 V 3 F- P E G Lfc. 

N99C ; Nl 4 0C^y/^St?K5K-PEGOl^K > ijgT'l 

fijSbfcs^©*ft^n©a*B*, sds-pag 

E{C<feoT»*fU/-Cc *£ftN9 9C I N 1 4 0 COPN- 

1 OfflW^«T?»»-rS»«tt, ^WlOitSvWSK-PEGOtt 
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fifPN 9 9 C ; N 1 4 OCOPN- 1 <OMi}\ F-P E G©ilg©_k#£ 

t&Kffimt&tc-otir. ft 5, oooinioittW«MH*=rr*^^f«Tfe» 

-rS^iO^^Hi^Lfco PN- 1 ©^SftOSlSttx N9 9C; 

N 1 4 0 COPN- 1 ©SS^TfiMT'tS^X-r-ryOg^JST'^S, PN- 
1 O 1 ftttfct) 2 P E G*ffi$"PilHraf *»0*;"<*K 1 »?fefcD<DP E 
G miLZfi-f % , » g O 5/X T-f V- P E G ft * V/ < ***** L re 

fflfcrc^?*** 5, o o oiiwofflB-p«^:-rs?^/^n*s-rjftgo^«fi, 

■>Xf ^'^ii'MOP E GOO^t5vW5 K-P E GEJSOWSttOlE 

* >/< * JtOX * 7 W/f/±K. OM L T, ^SSO PEG fflS#*#t? * y / < * « 

D. 4KgE«Lft«SS*fflV^T, 2 : 1 fcV^vH'S K-P EGftBBf* 
y/^SOj±*T?SJSS-a:fc^Xr-rv-P E Gfk^V/^KOtflEl*. ffittfc 
•D^TtOftLfc. i/Xf^ P E Gft? y/OS*±t urn 

U *«* P N - 1 ©'>& < £ 1 1 0 0 %©gtt*«# Lfc. CcDPEGft^y 
'^KOJtiStttt, fiffiS^fttft^ft^rsvU^S F-P E GM^OfiOtiiD 
fcfcfcfc±#Lfc (0 4) o C*l5©7*-*tt, SttO±lfttx PEGtfffp©!! 
*©HElcjWHSft* *fttt, P E GftP N- 1 0»jMt*J:tf/S 

G. 4 : gffl©5&*lWcPE G-fbP N — 1 ©%%gatt©&jg Obg@|) 

S5.122.614^il«»*TZalipsky/)*EI8Lfc01:ffi{HO^rffi*ffll/\ SttftjK 
ilXf^t bTZalipsky^fflV">fc P E GON-X^->V^ 5 Fi|lXr;W 
, P E G O/^^ h n 7 1 y-«xXf;H:If SiT, N9 9C;N14 
0 

COPN-lOilWPEGftL/c. ffll/^c^PFnyUi, ?ft£W(;i:lRl-T* 
**. KlSfctt, 1 : 1 ~ 1 0 0 : 1 ©WHOJSttftP E GftP N— 1 
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ft (N99C;nhoc) ©ifc**fli^fc. 
p e G{fc^oft^«j*^-r*siss*feii^«o*ft€tioim*, s d 

S-PAGEt±-3 T#ff Lfc. C OWOSfftt, 5ftgft<0 P N - 1 ©^gf* 
E*Kffl^ftZallpskyOP E G!Slg©« 

ftP E Gfl:* 1 »?36fc i&»©P E G«»*^A/ 

D. 4fcMLfe*gffiT», «4ftl^V©PEG***frJ-*K8*, gtt 
td^TM^bfto 7*-*«, VKS F-PEG/*>/<»Jl©gJ&iI£4*9t|i 

k-pe GMs©*^tijfjD-r§{c-QtiT, *>;wn.<ottm 
&imr?&ctzmt (04) „ ^Lt^ flUB©35fffi*B»ofePEG*F* 

G. 5 iS/Xx^y-PEGfcgtlfePN-lfeJiffPN-lPgg^gSftPS 
fi 

»*anfcW£op n- 1 ©3fc«8ggf*. *±tfs/xr-ry-p e G<fc*nfe 
&£Sjitt**G. 5 Afc^to p n- 1 ©gM4fgffi]tt^^ft^>/^K© 

^ti^ftfcfctftS^SPN-l t, F. 2fcE«Lfc7nh:i;l/ftB^fe5/x 
r-O-PEGftKioTlWWbft. D. 4tEf Lft1*^*ffl^T, H£S 
P N- 1 , P N - 1 ©SMfl^fatt&ISSggfl:©* ft^tU S5tfE->XfY>- 
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UL 5 A 





P E G{g«Bair 












P E GJKHJ 






0.50 


1 


0.017 


0.03 




N99C 


0.20 


0.40 


0.50 


2.5 


1.0 


N140C 


0.050 


0.10 


0.10 


2 


0.20 


N99C; 
N140C 


0.167 


.33 


0.33 


2 


0.75 


SIC 5 


0.10 


0.20 


0.25 


2.5 


0.50 


R63C 5 


0.050 


0.10 


0.125 


2.5 


0.25 


N85C 3 


0.033 


0.066 


0.040 


1.2 


0.080 


D147C 5 


0.063 


0.125 


0.125 


2 


0.25 


D192C 5 


0.045 


0.091 


0.91 


2 


0.18 




0.071 


. 0. 14 


0.20 


2.8 


0.40 


H252C 5 


0.10 


0.20 


0.25 


2.5 


0.50 


H2S2C 3 


0.10 


0.20 


0.25 


2.5 


0.50 


N304C 5 


0.056 


0.11 


0.17 


3 


0.33 


C117S; 
C131S; 
C209S 


0.050 




0.50 






1 . JtMttii, PN-1 ( 
N I H#fe-?£.* 0 


£JUB) 1 us 


£fc fD OB.&Ztltz bv>\z><D 




3. P E G<(mm<DZ<Qf V^°^K©ffitt^M^S->X-r-Y V-PEGftL/: 


4. V- P E G-ffcL/cPN- 1 ©fimt^ C y s 2 0 9 
<0 & Sfii #®tt£E HTfEft-CfcS. 



5. ZtiZ><0%m$Lg-mt, N 9 9 C ; N 1 4 0 C b 0 T ^ S 

crafts ^n^^Hg^at^tf-cfes) a 



PN-nc-o^rccicmmLrzm^mt. ^t^^^y ( se r P in) t 
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G. 6 :'>Xr^V-PEG{bgnfePN-ljSj:tfPN-lg>g@SgBtfg)^ 
■r*1»*». fllfctf, PEG-CfWLfett»tt*>v<*K*V*X, 

tt^^KffiWS. »4&i9miCjj)itt*SIKU «B*tswr**>/^n 

>»f-U-S/a>WRffifcJ:oTi*i&r«. CftfcfW.T, P E GT'f 
lftLfcPN-l^v-j7X, 5v hSfctt^^KttlH-*. tt^a^HtcjfllJS* 

jssu >>n*^— eia*ffitt*j!i£f «„ *««^»ctt, «a*icae-rs* 

>/^KO»tt, E L I S ASfctiU-VhV'y^E L I S AlOslfZ&v&fflk 

G. 7 : ->Xf^y-PEG5PN-loa# 

±EO">^f-'T >-P E G ft P N — 1 Sitf/SfcttS/XT-ry-P E GfbP 
N- i ggJSggfcs, P N - i *%sg±Sitoi: LTJBw?ti*«ao«JStW 

OMKi^TJ;l\ cnSO^V^i'Stt, *»tffFgl5, 196. 196*1 

14, fPO?STTO;PN-i5:ffl^a^ tt^0»3.J:tfSg&) 
tHLT, #R8K:J:oT2|53»|lWfcffl*ii*tl*. CWcfUT, ->Xt^>- 
PEGftPN-lfc^y'/^fctt^X-r^y-PEGftPN-l aglM, 
*a^^H5 , 206 , 017#te «k tf£5 , 326 , 5624ffKffi*£C«<?) *5 0 , Ifetgfc J: tf 

tttt, *OJ:5!8:*MBOje«KPN-l*ffl^*£:i: (01* tf, S^oa*J:tf 
CBS) (cSBLT, *h*tl#Mfc±-3T*W«#lca*iiSn*. 

iiij 

■>Xf-fy-P E Gffcx'J hn^xfy (EPO) 
xU hn^ifv (EPO) 073/WEWttTBBOi:l8t>lf»* : 



(103) 



9- 5 0 4 1 7 4 



MGVHECPMWLLLSLLSLPLGLPVLGKPVVtXJ. CDSRVLQR YLLEAKEAE 50 
HITTGCAEHCSLNJEMITVPDTICVNFYAWKRMEVGQQAVEVWQGLAIiLSEA 100 
VI^GQAI^VNSSQPWEPLQUrVDKAVSGIJ^LT^^ 150 
AASAAPLRTITADTFRKLFRVYSNFLRGKLKLYTGEACRTGDR 194 

c©^^^l©I1?]02 775yi «$V-y>WVm?) it, EPO?» 
^;l/BWT«5«. ±Elc#*roRU ^oT«**Lfe75y»SMI (N 2 4 
, N3 8^N8 3) «, *SttEPO*>/^RON-^'j3S/;Mtoa5ffi 

EGftK:J:oT««irr*. 

H. 2 : E P0g>afflHBi6H£gggj% 

AM E P 0 # >^ * Kic T 3 - Kft L T V ^ 5f * Utff- KETUti, 
aafBfc*t^T4M0T»»), GenBankJb^A^BrtB-PJb-S. D. 2 {CfBt£<D t 

ttgaSHEfcftTo >-Xf^ytfDSlN2 4, N3 8feJ;a*N8 3 0f^O/c 

N24C: GCC AAG GAG GCC GAG TGT ATC ACG ACG GGC 
N38C: TGC AGC TTG AAT GAG TGT ATC ACT GTC CCA 
N83C: GCC GTG TTG GTC TGC TCT TCC CAG CCG 

N24, N38, N83, ft (tflJxfcfrS&^tfH 

H. 3:->Xf^>-PEGftEP0, feJ^Xr^y-P E GffcE P 0%«S 

F. 2fcia«bfc7 s nh3;l/^ffl^T, «BLfcE PO©S®«£Sflre*<&N 
2 4C\ N3 8C, N83C, «£tfCft&0$^ao£^*tt?«3URK 
SM->Xf^^-PEGft(Cftt. SiSS*ft*>/^llOK»*S D S-P 
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»Mt«OC ! fJI&vl/-i'; F-P EGWSiO«/|N*feft£fS. 

o&t>t&L ->xt^y-p EGfb^ti^E pos6«sassfto}gttfcija»-r« 

j/XT-^^-p EGfKfc Hg&iwi/e:/ (hGH) ofr.jjg 
I. 1 : ->Xx-f >«jjCifcfe075y^«g3ii^ 

H (hGH) CD?tU*=f-h*mL 7 , 5/»E5>Jfe«fctfH^7E 

«jgfci\ aSt?fcja^PT$,5 Cunningham fc«J;tfWells (1989*) , S 

cience, H244#l ,081-1 .085^-v>'^#BgStl7t^] „ ^©±, ^©ggftfc 
IS^LfchGHO=3fc7n#Bfife4M!I-ff** [De Vos£> (1992*) , Science, $2 
55#306~312-<-v ; ] „ is^ff V £<DW®k<Dtcib<D7 =. /ffi^Sfi, 75/1? 

ifiSLT^S c 4\ fc<ttf^#t©^(c«S%u t*^aiT^5 h G HOM 
mfrt><DmS<DmmcM-3^TM& [Cunningham *5<kt>*Wells (1989*) , Sci 
ence, S5244#l ,081-1 , 085^-^'] 0 
I ■ 2 : h G HOgg^jtiaft^Siflg 

d. 2 icm.mcoti3 <) icmmt&o &^t\ mztikh ghvbn Att^m^t 

I. 3 : ->Xr^y-PEG5 hGHftO£tf 

XrY>-PEC fkK#fo V 5F— PEGthGH £>S^^#£ y/W 
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PEG{t©JjjI=£ft S#©PEG{fc2ftfchGH©3!S#&gg#*://< 

^i^i5oiL«vw5 f-p e Gwmoafrm 

CunninghamfcitfWells [MtH] fCfe«©£43<?, fifS^nfc^yA 

§ C 1 A o T, ->XrY V - P E G {t h G H # >/<*K*gttfcOV vclOfrf 
*. 

'Vt^nifytt, 2*© Taj »£Z&D TbJ «i:Tf*lfi!£*tl*E3«*#> 

^*K*g£#T?£S 0 've^ney© r a j tj«ktf rbj iMttttiD, 2 r a 
J fc«ttf2 TbJ ilT«fig^tl^^^nH>©H«ft^ft©75y^iH?iJfe 

»atsBfiBrnB-p»t), *^fls©flmi:«/j>ifiic««ibT^sjg«ft 

, r a j fc<fctf rbj ffl©^«SSES#%58S?-a-, MHU ^LTfflMM 
5«o #t^T\ ±EF. 4KE«©tfeO, C©^JS*S»rafift«!^*:*« 
(VW5K) z-PEG&3SfcK(&*-e:5 0 C©K/S«, #flHc 
**fc've4f a e>l^;l/T«6LT, «/J^©^?[ig^ig^T-0fif*ffmi© 

-n^^d if y^gsft-rsfc46©^^fins^ffM-rsc t^T'ts„ cn 

«r^tf E^«K*#Sa LTIHW LT t *«W©K©»tt*5 <t tflffiBfr 5>« 
ct*, %mglc&?TWMt£ti1ttftH£%e>iS:\,\ *©±, *«W©^©tt 



si 


s~ 




ss 


£1 


if 


IB 


S^ 


51 


tl 


Si 


II 


si 


sl 




§a 








S= 




sl 




sl 


sl 






si 




sl 


si 


g« 


S3 £g£ 


S3 


US 








§§I 


§sl isl 








s= 


si 


as 




35 


sl 


S3 


£B 


sl 


fc£ 




sl 


ES 


S3 


si 




s£ 


sl 


£1 


II 


53 


II 


£B 


si 


si 




3= 


SI 




IE 


IB 


S3 


£= 


25 






£= 


gs 


IB 


IB 


Sl 


£1 


SI 


IB 




i 


sl 




S5 




IB 


55 


si 




sl 


SI 






IS 


IB 


si 


11 


sl 


se 




3£ 




















£= 
















J: 






sl 


°s~ 




211 


SSI 


S3 








£1 


Si 


33 


35 


51 


sB 




li 




S3 


SI 


S3 


sl 


IB 


55 


55 


55 


55 




S~ 




5= 


33 


sl 


EI 


SS 


ss 


33 




S£ 


sl 


Is 


sl 




sl 


55 


sl 






sl 


51 






IS 


55 


sl 


55 






sl 


se 


sl 


S3 


IB 


S3 


5= 


sl 


IB 




S3 


II 




sl 


£1 


5= 


£S 


55 


S3 




£= 




S3 


35 


£= 


S3 


si 


sl 


si 




£2 




SI 


S3 


sB 


£s 




II 


s£ 




si 




S3 


5= 


£1 


si 




sl 


35 




~£ 






S3 


S3 


IB 


3= 


55 












52 


11 


55 


Si 


S3 






si 






s£ 


55 


rl 


si 


51 


si 




31 






P£ 


S3 


52 


53 


£~ 


IB 




sl 



9-5 0 4 1 7 4 




m is g 
m si & si 



9-5 0 4 1 7 4 




(110) 



#S¥ 9- 5 0 4 1 7 4 




U 3 



(111) 



#S¥ 9-5 0 4 1 7 4 




(112) 



9- 5 0 4 1 7 4 



INTERNATIONAL SEARCH REPORT 
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A. CLASSIFICATION OF SUBJECT MATTER 
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